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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

1. INTRODUCTION
1.1 TEST PROGRAM SUMMARY

O’Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS
MS) to conduct a Confirmatory Performance Test (CFPT) for the Hazardous Waste Incinerators at their facility
located in Joplin, Missouri. The purpose of the test program was to satisfy the applicable requirements under 40
CFR § 63.1207 of the Hazardous Waste Combustor (HWC) National Emission Standards for Hazardous Air
Pollutants (NESHAP) regulations.

The confirmatory testing was conducted during the week of November 18, 2013. The field program was
conducted in accordance with the CFPT Plan approved by the Missouri Department of Natural Resources
(MoDNR) and under their oversight during the field testing program. Mr. Dave Zoghby was present to
coordinate process operations with the test program and collect process data.

The results from this testing indicate that emissions for dioxins and furans (PCDDs/PCDFs) met the applicable
emission standards under 40 CFR 63 Subpart EEE (otherwise known as the HWC MACT regulations). A
summary of the test results can be found in Section 3 of this report.

1.2 EMISSIONS TESTING PROGRAM PARTICIPANTS

Facility

Name: GD-OTS Munition Services

Address: 4174 County Road 180
Carthage, MO 64836

Contact: Mr. David Zoghby

Telephone number: (610)-298-3085
Source Emission Testing Company
Name: O’Brien & Gere Engineers, Inc.

Address: 7600 Morgan Rd.
Liverpool, NY 13090

Contact: Mr. Jeff Gorman

Telephone number: (315) 956-6022

Laboratory

Name: Maxxam Analytics, Inc.

Address: 6740 Campobello Road
Mississauga, ON L5N 2L8

Contact: Mike Challis, Lab Manager

Number: (905) 817-5790

1 | FINAL JANUARY 28, 2014 P
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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

1.2 INCINERATOR OVERVIEW

The main components of the GD-OTS MS explosive waste incineration operation consist of feed preparation and
handling systems, feed conveying systems, a Rotary Kiln (RKI)Incinerator and a Car Bottom Furnace (CBF)
incinerator, air pollution control equipment, metals and ash handling systems, and plant support systems.

The RKI is designed to incinerate explosive devices including configured munitions and bulk explosives. The CBF
is used to treat and/or decontaminate large-shaped metal pieces, and for the incineration of explosive
contaminated trash, such as rags, soiled uniforms, and packing material. Each incinerator has its own waste
feeding system with the CBF using a mobile floor for batch feeding while the RKI uses a Continuous Feed System.
Dual induced draft fans pull exhaust gases from the kiln and car bottom furnace into a common natural gas-fired
horizontal secondary combustion chamber and two-stage air pollution control system (APCS).

The APCS consists of a spray dryer where a premixed soda ash solution is injected for the neutralization of acid
gases and baghouses with jet pulse cleaning systems. The entire incineration system is maintained under a
negative pressure by the dual induced draft fans located at the discharge end of the APCS, which, in turn,
exhausts cleaned process gases to the atmosphere via a 65 meter (213.3 feet) tall stack. Residue from the
combustion process is separated into ash and recyclable metals and is collected in bins. GD-OTS MS recycles the
metals and the ash is sent to an EPA-approved hazardous waste landfill for disposal. All recyclable metals are
inspected prior to being sent to a recycling center.

The process is monitored and controlled by a distributive control system (DCS) capable of continuously
monitoring the process to assure all operational parameters are within regulatory and permit limits while waste
is being fed to either unit. The DCS operates on an Uninterruptible Power Supply (UPS) in the event of
commercial electrical power failure. In addition, this incinerator system is equipped with a Continuous
Emissions Monitoring System (CEMS) that continuously samples the exhaust gases for percent oxygen, percent
carbon monoxide, total hydrocarbons concentrations, opacity, stack flow rate and stack temperature.

1.3 PURPOSE AND OBJECTIVES OF THE CFPT

The purpose of the CFPT was to demonstrate the incinerator is in compliance with the requirements in 40 CFR
Part 63, Subpart EEE. To this end, the specific objectives of this CFPT were to:

Demonstrate compliance with the dioxin/furan emission standard of <0.40 ng/dscm @7%02 TEQ basis (40
CFR § 63.1219(a)(1)(ii)) while the incinerator operates under normal conditions.

Conduct a performance evaluation of the Continuous Monitoring Systems (CMS) required for compliance
with the dioxin/furan standard (40 CFR § 63.1209 (k)).

The CFPT included feeding a variety of waste materials to the incinerators, monitoring certain process
parameters and conducting emissions testing.

(=) OBRIEN 5 GERE
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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

‘ 1.4 DOCUMENT ORGANIZATION
The remainder of this document is structured as follows:

Section 2.0 provides a general physical description of the incineration system and associated unit operations
(including the air pollution control system).

Section 3.0 provides the test program results and discussion.

Section 4.0 provides a summary of the test program.

Section 5.0 provides a description of the sampling and analytical methods.
Section 6.0 provides the test program quality assurance/control procedures.

Section 7.0 includes the Continuous Monitoring System (CMS) Performance Evaluation that was performed
as part of addressing the overall MACT testing requirements.

Appendix A provides copies of facility process data.
Appendix B provides a schematic of the test location.
Appendix C provides copies of all field data and calculations.
Appendix D provides copies of equipment calibration data.
Appendix E provides copies of laboratory reports

Appendix F provides copies of all CMS/CEMS performance evaluation documentation.

i% OBRIEN & GERE
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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

2. SOURCE DESCRIPTION AND OPERATING DATA

2.1 PROCESS OVERVIEW

This section presents a summary description of the GD-OTS MS reactive waste incineration system. The main
components of the GD-OTS MS System consist of feed preparation and handling systems, feed conveying
systems, two thermal destruction units, a secondary combustion chamber, air pollution control equipment,
metals and ash handling systems, and plant support systems. The remaining plant support systems are: fuel gas
supply, electric power (including a generator for backup emergency electrical power), instrument and plant air,
plant water, fire water, runoff water control, and telecommunication systems. The control system for operating
the incineration plant uses a distributed control system (DCS), which incorporates all necessary environmental
monitoring. The DCS operates on an Uninterruptible Power Supply (UPS) in the event of commercial electrical
power failure. A representative Process Flow Diagram (PFD) for this Incinerator is provided in Figure 2-1.

2.2 WASTE FEED SYSTEMS

Waste is brought on site by truck and taken to one of four storage magazines on the facility site. The magazines
are sited and designed for 100,000 pounds Net Explosive Weight (NEW) of Class 1.1 Explosives each. The RKI is
fed a wide variety of solid explosive waste materials via the Continuous Feed System. The CBF is loaded batch-
wise by using steel baskets that are lifted by hoist or forklift onto the car bottom wagon. The car bottom is then
moved into the furnace for combustion.

2.2.1 Rotary Kiln Continuous Waste Feed System

A wide variety of explosive wastes are introduced into the RKI via the Continuous Feed System which handles
assembled items, packaged loose items, containers of liquids and sludge, and prepackaged bulk waste. This type
of feeding is semi-continuous in nature, in that the feed is introduced to the kiln in finite quantities (batches),
but these batches are continuously fed at a specified rate. All wastes are fed into the cooler end of the kiln.

Explosive waste material is placed in one or both of the Weigh/Feed Stations for dumping onto the Feed
Conveyor. Each Weigh/Feed Station is controlled by the distributed control system (DCS) into which specific
feed rate parameters are loaded for each waste material. Maximum feed weights are established and any
attempt to over feed the Weigh /Feed Station results in rejection of the attempted feed.

The Feed Conveyor is enclosed with expanded metal covers to prevent loading feed other than through the
Weigh/Feed Stations where the waste is weighed and the rate of feed controlled. If the material in the
Weigh/Feed Stations is within the allowable weight limits, it will be transferred to the feed conveyor. The feed
conveyor then carries the feed materials up and through the blast wall to the charge conveyor, which, in turn,
transports the feed into the elevated feed chute of the Kiln Feed Housing at the low temperature end of the kiln.

When an automatic waste feed cutoff occurs, the Feed Conveyor is stopped. The Feed Conveyor can be reversed,
if necessary, to withdraw any feed remaining on the approximately 3 feet long section of the conveyor that
extends into the hot environment of the Kiln Containment Room. The Charge Conveyor inside the Kiln
Containment Room, which operates at a higher speed than the Feed Conveyor, continues to operate to allow feed
material already in the Kiln Room to continue into the retort. This also prevents material still being fed from
exposure to the heat in the Kiln that could cause initiation of exposed material.

The Weigh/Feed Stations will accept materials up to 7 inches in diameter by 17 inches long, and weighing up to
40 pounds. The Feed Conveyor is an “S” shaped conveyor, which is 24 feet long and 24” inches wide and has a
conductive rubber conveyor belt with fan fold sides and 4 inch high rubber cleats every 2 feet on the belt. The
Charge Conveyor is 10 feet long and 12 inches wide. All conveyors have independent motors and positive gear
drives. Each conveyor is capable of supporting a load equal to 40 pounds per linear foot. The centerline of the
Feed Conveyor is offset from the centerline of the kiln for safety reasons.

4 | FINAL: JANUARY 28, 2014 o S N
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2.3 MANUFACTURER, MAKE AND MODEL OF THE INCINERATOR

2.3.1 Rotary Kiln and Burner

The RKI was designed and manufactured by GD-OTS MS. It is a deactivation furnace designed with internal
spiral flights that advance the waste through the kiln as it rotates. The GD-OTS MS Rotary Kiln is also referred to
as having retort sections. The GD-OTS MS Rotary Kiln design is based on the APE 1236 kiln that the U.S. Army
developed specifically to incinerate configured munitions and bulk explosives. There are a number of these
installations throughout the continental United States and other countries. The Army kiln has been extensively
tested and has proven to be a safe, effective method for the deactivation of munitions and explosives.

The standard Army APE 1236 kiln consists of four 5-foot long retort sections bolted together, with a nominal
diameter of 3 feet, and wall thickness of 2 2" and 3 %4”". As the kiln rotates, spiral flights propel the feed material
through the retort. The flights prevent sympathetic explosive propagation between materials on opposite sides
of the flight and increase the mixing of the waste material in the kiln with the flue gas and air, which increases
the combustion efficiency. The internal spiral flights are spaced 30 inches apart and vary in height. The average
height of the flight is 10 inches.

The GD-OTS MS Kiln uses six retort sections in lieu of the Army kiln design of only four sections in order to
increase the material residence time by 50 percent. The increased residence time provides greater destruction
efficiency for the more difficult to incinerate feeds. The overall length of the kiln, including the Kiln Feed Housing
and Kiln Burner/Discharge Housing, is approximately 46 feet. The cross sectional area inside the retort is 3.7
square feet which results in a total retort volume of 109.2 cubic feet, after taking into account the volume
occupied by the spiral flights. The effective combustion volume, which reflects the dimension from the point
where the waste ignites to where the combustion gases exit the kiln, is 36.9 cubic feet.

The wall thickness of the GD-OTS MS kiln is 3 %4” for all six sections. This provides extra strength to the kiln to
ensure maximum safety during detonations of heat sensitive materials. The material of construction for all
sections is A217 grade WC-9 cast steel for high strength and ductility at elevated temperature. Refractory or
firebrick is not used for insulation because fragments and explosive pressures would destroy any of these
materials.

The GD-OTS MS RKI has a single burner assembly at the hot end of the kiln, which is the opposite end from
where the wastes are fed. A natural gas burner is used during the destruction of waste to sustain the operation
of the GD-OTS MS Rotary Kiln. The fuel consumption varies with the specific waste material to be processed.
When a high heat content material is incinerated, natural gas will only be required to support the pilot, which
requires approximately 75,000 BTU /hr. of fuel. At maximum firing, the fuel consumption may be increased up to
4,000,000 BTU/hr. The burner is equipped with all accessory equipment necessary for the burner operation. A
flame sensor that detects the presence of flame by sensing its ultraviolet light emissions acts as a flame failure
safety device. The DCS will not allow wastes to fed to the kiln unless the flame sensor in the flame safety system
detects flame from the burner.

2.3.1.1 Location of Rotary Kiln Combustion Zone Temperature Device

There are no temperature measuring devices that can survive the hostile environment in the combustion zone of
the kiln due to the damage they would suffer from fragments, heat, and overpressures produced when explosive
items detonate within the kiln. Therefore, the kiln feed end temperature used for controlling kiln operations, is
measured using a type K thermocouple located in the kiln exhaust duct just as it exits the kiln feed end housing.
The burner end temperature, also used for controlling kiln operations, is measured using a type K thermocouple
located just above the burner in the kiln burner end housing at the materials discharge end of the kiln.

2.3.2 Car Bottom Furnace

The Car Bottom Furnace is a stationary natural gas fired combustion chamber that is used on an intermittent
basis for treatment and decontamination of large, unusual or irregular shaped metal pieces, and for incineration
of explosive contaminated trash such as, rags, soiled uniforms, manufacturing wastes, and packaging materials.

The contaminated trash/waste materials for incineration are transported to the Car Bottom Unloading Area in
boxes or drums. These containers are then placed or dumped into a solid bottom steel basket. An overhead
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hoist or forklift is used to lift the baskets onto the car bottom wagon. A scale is provided under the car bottom
wagon, which weighs the materials prior to being moved into the incinerator. Materials are loaded onto the car
bottom and the car bottom is moved into the furnace. If the allowable weight limit is exceeded, the car bottom
furnace is locked out from starting. Contaminated drums and large metal items may be placed directly on the car
bottom wagon.

The Car Bottom Furnace is constructed of refractory lined carbon steel. The maximum firing rate of the two
forced draft natural gas burners is 3,600,000 BTU/hr. Exhaust gases from the Car Bottom Furnace are directed
to the Secondary Combustor. The Car Bottom Furnace is generally operated pyrolitically (oxygen starved) in
order to control the incineration process. Two water spray nozzles in the combustion chamber are activated,
one at 1300°F, and the second at 1400°F, as necessary, to assist in controlling combustion temperature. An
additional water spray nozzle in the exhaust duct exiting the Car Bottom Furnace is activated at 900°F to control
the temperature of the exhaust gases going through the exhaust duct to the Secondary Combustor. In these
water sprays, only sufficient water is added to control temperature and no liquid water effluent is generated.
The Car Bottom Furnace is controlled to a maximum burn-off rate of combustible material of 300 Ib/hr. Thus, if
a batch of waste to be burned in the Car Bottom Furnace contains 600 pounds of combustible material, the batch
cycle time would be 2 hours. The Secondary Combustor completes the burn of volatiles and partially oxidized
gases contained in the Car Bottom Furnace exhaust gases. Operating parameters confirming treatment of waste
by the Car Bottom Furnace are recorded and maintained via the DCS.

2.3.3 Operational Modes

The Rotary Kiln or Car Bottom Furnace can be operated alone or at the same time. This Confirmatory
Performance Test Plan is for the dual operation of the furnaces. The compliance with emission standards for the
individual operation of either furnace has been previously been tested with the Notice of Compliance submitted
July 2004.

2.3.4 Secondary Combustor

The Secondary Combustor (SC) provides the second stage in the final combustion of the exhaust gases from
either the kiln or the Car Bottom Furnace, depending on which primary combustion unit is operating. The SC is
horizontally mounted, and is sized for 21,520 acfm (at 2200°F) of flue gases. The SC is capable of heating the
exhaust gases from the kiln or car bottom furnace up to 1800 - 2200°F, provides greater than four second
residence time, and achieves highly turbulent flow to ensure good mixing and therefore, effective destruction of
waste gases. The combustion chamber is constructed of carbon steel and is internally insulated with 12 inches of
modular ceramic fiber insulation.

The burner for the SC is a forced draft natural gas burner that normally fires at a rate of 9,000,000 BTU /hr. The
burner is designed for a maximum heat release of 12,000,000 BTU/hr. As in other burners used at the GD-OTS
MS Incineration System, the SC burner is equipped with a UV flame sensor to monitor ignition and assure flame
is present when waste is being fed. Additional combustion air is provided as needed to the SC by the SC
Combustion Air Blower depending on the exact requirement for each type of waste. Air for the SC is drawn from
the Kiln Containment Building into the Secondary Combustor Air Blower.

2.4 AIR POLLUTION CONTROL EQUIPMENT

2.4.1 Spray Dryer

In addition to the pollution control function that the SC provides, this plant utilizes a two-stage air pollution
control system (APCS). The first stage of this system is the Spray Dryer. The exhaust gases from the Secondary
Combustor immediately enter the Spray Dryer where they are quenched from between 1,800-2,200°F to
approximately 350-375 °F with a dilute soda ash/water solution. The temperature of the exhaust gas from the
Spray Dryer is maintained by controlling the flow of quench water fed to the Spray Dryer. Concurrent with
vaporization of the water, the soda ash reacts with sulfur oxides and/or hydrochloric acid, if present, to form
sodium salts. These reaction products, together with the unreacted soda ash, become entrained in the gas within
the Spray Dryer as solid particulate matter. The soda ash is received as a dry powder which is dissolved in water
at a either a 5% or 10% concentration.(the 5% is normally used for lower feed rate requirements due to
operational reliability and when high feed rates are required, the 10% concentration is used and the DSC setting
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is changed). This soda ash solution feed rate is controlled by the DCS and is mixed with the quench water that is
fed to the Spray Dryer. The amount of quench water fed is controlled by the Spray Dryer Exit Temperature.

The following formula is used to calculate the Soda Ash feed rate to the Spray Dryer in Ibs per minute:
FR(SA)= {1.495xFR(Cl) + 1.652xFR(S) + 0.663xFR(Br) + 2.790xFR(F)} + 0.65 x 1.1
where FR(SA) is the feed rate of soda ash in 1b/min,
FR(CI) is the total feed rate of chlorine in Ib/min,
FR(S) is the total feed rate of sulfur in Ib/min
FR(Br) in the total feed rate of Bromine in Ib/min and
FR(F) is the total feed rate of chlorine in Ib/min.

The factor of 0.65 is the soda ash utilization rate. The factor of 1.1 allows an acceptable factor to assure HCL
removal that meets or exceeds the statutory requirements.

GPM(SA) = FR(SA) / 0.1 (10% concentration) / 8.762 (Specific Gravity of solution) Ib/gal

Of the total particulate matter, which consists of sodium salts, unreacted soda ash, and metal oxides in the form
of fly ash, approximately 10 percent is expected to settle in the bottom section of the Spray Dryer. The double
sliding gate valve transfers the dry solids from the bottom section of the Spray Dryer to the collection container
for removal to a RCRA approved hazardous waste landfill along with other ash from the incineration system.
The Spray Dryer controls are designed so that waste feed is cut off to the incinerator if the flow of soda
ash/quench water solution stops. Emergency water sprays are activated in this situation to assure protection of
the equipment.

2.4.2 Baghouse

The second stage of the APCS is the three-section Baghouse (ME-105A4, B, C). The Baghouse is designed so that
each section operates in parallel. The APCS is designed to operate with just two of the Baghouse sections on-line.
Unreacted acidic components and the bulk portion of the total particulate matter are carried over to the
Baghouse in the exhaust gases leaving the Spray Dryer.

The particulate matter collects on the Teflon® coated fiberglass/Gortex® bags of the Baghouse to obtain a
minimum overall particulate removal efficiency of 99 percent for total fly ash, total reaction products, and total
soda ash. Although the primary function of the Baghouse is to remove particulates, an additional scrubbing
reaction takes place there. Unreacted soda ash, which collects on the bags, reacts with unreacted sulfur oxides
and hydrochloric acid in the effluent gases from the Spray Dryer.

The Baghouses have a pulse-jet cleaning system, which uses compressed air to clean the bags. The dust,
composed of the reaction products, fly ash and unreacted soda ash, is collected in the bottom section of the
Baghouse. Rotary Valves in the bottom of each Baghouse section transfer the collected dust to the collection
containers for offsite disposal at a hazardous waste landfill.

The Baghouse is sized to accommodate approximately 11,740 acfm of flue gas. The air to cloth ratio in the
Baghouse, which is defined as the actual gas flow divided by the cloth area available for filtration, is
approximately 2.5:1 ft3/min-ft2. The pressure drop across the Baghouses is 5" to 12" water column (WC). The
Baghouse is bypassed only in the event that the gas exiting the Spray Dryer exceeds the maximum operating
temperature of the Baghouse (approximately 450°F). An interlock is provided to activate automatic waste feed
cut off if the bypass valve is opened. Emissions released during bypass operations will be minimal since the
waste feed is stopped and the system will be going into shutdown mode to correct the conditions that resulted in
the operation of the bypass valve.
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2.4.3 Induced Draft Fans ‘

The exhaust gases from the Baghouse enter the Induced Draft Fans at 325°F. The fans are designed to draw the
flue gases out of the kiln or car bottom furnace and through the downstream equipment. Each fan is capable of
handling 100 percent of the total flow. Both fans are operated continuously, each handling part of the total flow.
If a fan fails, the total flow shifts to the other operating fan. This system will prevent the release of emissions due
to failure of one fan.

2.4.4 Stack

The exhaust gases from the Induced Draft Fans enter the Stack where they rise through the Stack and are
released to the atmosphere. The Stack is a key contributor to the emission characteristics of the plant. By design
the flue gas dispersion characteristics are enhanced. The Stack for this plant is 213 feet (65 meters) tall and 2
feet in diameter. The Stack is constructed of corrosion resistant carbon steel ducting inside of a self-supporting,
insulated outer stack shell, which is mounted on a concrete foundation. Condensed water from the Stack, if any,
drains to the APCS pad sump.

2.5 STACK EMISSIONS MONITORING

Stack gases are monitored on a continuous basis for carbon monoxide, and oxygen via a Continuous Emissions
Monitoring System (CEMS). Responses from the CEMS are fed to the DCS, where the CO hourly rolling average is
calculated and interlocked to the waste feed conveyor as part of the Automatic Waste Feed Cutoff System
(AWFCO) discussed in Section 2.7 below. The following provides a brief description of the CEMS instruments
including the operating range and measurement principal.

Table 2-1 Continuous Emission Monitors

Parameter Mmfg. Range Principle
Oxygen Rosemount OXA Extractive 0-25% Paramagnetic ‘
Carbon Monoxide Teledyne Model T800 0-200 & 0-3,000ppm Infrared

2.6 PROCESS MONITORING AND CONTROL

The GD-OTS MS incinerator is equipped with a DCS that is capable of sensing field instrument values, performing
the necessary process adjustments and automatically shutting off the waste feed conveyor or shutting the entire
process down if operational parameters deviate from required operating ranges. The DCS is capable of
monitoring the “operational envelope” of the incinerator and is capable of performing a number of activities
including:

Control room indication of processor sensors located within the incinerator (such as pressure indication of a
field installed pressure transmitter);

Process controller for single instrument loops or an individual sub-system, such as a pressure control loop
involving a sensor reading from one pressure transmitter affecting the function of one pressure control
valve;

Alarm for an exceedance of a designated set point, such as a high pressure or low temperature;

Shut-down of individual equipment when the measured parameter exceeds a set point (such as a shut-off of
waste feed conveyor when the combustion temperature is too low); and

Shutdown of one or more subsystems when one or more measured parameters exceed a set point (such as
shut-down of secondary combustion burner when high exit temperature in the spray dryer is detected).

The DCS will continuously control and monitor the operation of the incinerator. When out-of- range conditions

exist, it will notify the operator of those conditions. The DCS is programmed to shut-down equipment (i.e., bring

the system into a safe mode) when designated parameters are exceeded, which is a protective mechanism

against potential equipment damage, operation outside of permit limits, or conditions that might lead to a .
release to the environment.

. ‘
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2.7 AUTOMATIC WASTE FEED CUT-OFF SYSTEM

The GD-OTS MS incineration System has an Automatic Waste Feed Cut-Off (AWFCO) System that will shut waste
feeds off to the kiln by stopping the feed conveyor in the event certain operating parameters deviate from
allowable set points. The DCS continuously monitors operating parameters, making adjustments to the process
as needed for proper control. Alarm logic is incorporated into the DCS system to automatically initiate an
AWECO. Table 2-2 summarizes current AWFCO set points (AWFCO set points was revised for the higher rates
during the CFPT). When an AWFCO is initiated during the operation of the Car Bottom Furnace, The burned is
shut down and any infiltration air is minimized to limit the burning. Once the AWFCO situation has been
resolved and the system is at steady state the CBF burner is re-lit and the burn is continued. AWFCO limits have
been established based on regulatory or permit limits that are summarized below.

Regulatory/permit limits - established to comply with existing permits. An example of this type of limit is
the minimum temperature AWFCO, below which waste cannot be fed until the proper minimum
temperature is re-established with auxiliary fuel. In addition, the HWC MACT regulations require that the
AWFCO system be interlocked with the span of each process instrument that is part of the Continuous
Monitoring System (CMS). A listing of these CMS instruments and their interlocked span set points is
maintained as part of GD-OTS MS’s Operating Record.

In addition to the AWFCO system, operators can manually shutdown waste feeds or the entire process
should this be needed. The DCS has also been programmed to stop the waste feed based on other factors
summarized below.

Process safety limits - established to assure process equipment is protected and unsafe operating conditions
do not occur. An example of this is inadequate excess air in the combustion chamber that can lead to fuel
rich conditions and the possibility of an explosion.

Utility or Power failure - established to facilitate a controlled shutdown of the process during loss of process
air, steam, water or electricity. An example of this is the loss of instrument air that is necessary for certain
types process instruments to function properly. Wastes will not be re-introduced into the incinerators until
proper operation of key instruments is re-established.
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Table 2-2 Automatic Waste Feed Cutoff (AWFCO) Summary

Operating MACT Setpoint

Parameter
Max Haz Waste 3,055 lbs/hr HRA

Feed

Monitoring Device Basis for AWFCO
Location
ME-108 A/B Feed Room Average of Average Feed rate from CPT

Rotary Kiln Pressure -0.0" wc “PA-105 Kiln Feed Title V Permit
. Instantaneous Housing - ) i S
Low Secondary 1819°F HRA TT — 268 Secondary Average of the Minimum HRA from the
Combustor Temp - - Combustor CPT
Minimum Soda Ash 0.3 gpm or FT —313 Soda Ash Pump Minimum flow or Calculation from
Solution Rate calculation rate ~ feedrate spreadsheet
High Spray Dryer ~ 375°F HRA ~ TT-308 Spray Dryer Average of the Maximum HRA from
ExitTemp - Exit ~ the CPT -
Baghouse <5.8 “wc HRA DP — 359 Duct Before & H|stor|ca| Experience and Prev|0u5
Differential Pressure >12.0 “ wc HRA After Baghouse RCRA Permit
Baghouse Bypass  Open ~ ZS5-358 Bypass Damper Title V Permit
Damper - B e o
Broken Bag 100 XS-355, 362, 372 Outlet Title V Permit
Detector ~ of eachchamber ) S
High Gas Flow Rate 641,334 scfh (HRA)  FT —412 Stack Average of the Maximum HRA from
) - ~ theCPT - -
co 100 ppmv (HRA) 7 AT~ 407 Stack ~ TitleV Permlt o
02 - 3% (HRA) ~ AT-409 Stﬁ:lﬁ(ﬁi ~ Title V Permit
Total Chlqrme Feed 110.11Ib/hr 12HRA___£M§ - ,,,,,,A‘L‘?IEEQP“ the Avg HRA __frqm the CPT CPT
Total Ash Feed 1 663.4 Ib/hr 12HRA CMS Average of the Avg HRA from the CPT
as calculated from feed rate
S S spreadsheet -
Total Lead Feed 92.0 Ib/hr 12HRA CMS Based on the extrapolation formula in
S S the CPTPlan and SRE fromCPT
Total Cadmium Feed 9.2 lb/hr 12HRA CMS Based on the extrapolatlon formula in
- - - B the CPT Plan and SRE from CPT
Total Chromium 44.8Ib/hr 12HRA  CMS Based on the extrapolatlon formula in
Feed - - ~ the CPTPlan and SRE from CPT
Total Beryllium Feed 20.16 lb/hr 12HRA  CMS Based on the extrapolatlon formulain
o ~ the CPTPIan and SRE from CPT
Total Mercury ury Feed 0.676 gr/hr 12HRA  CMS B ~ MTEC Calculation at ayﬁgﬁs}aﬁck‘gas flow
SVM Emissions 0.1725 mg/dscm CMS Based on the extrapolation formula in
~ 12HRA - ~_the CPTPlan and SRE from CPT
LVM Emissions 0.069 mg/dscm CMS Based on the extrapolation formula in
~ 12HRA - ~the CPT Plan and SRE from CPT
Mercury Emissions  0.130 mg/dscm CMS MTEC Calculation
12HRA
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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

3. RESULTS AND DISCUSSION

This section summarizes the test program results. Appendix C presents copies of the field data and calculations.
Copies of analytical reports are presented in Appendix D.

3.1 DIOXINS AND FURANS EMISSIONS

A summary of the dioxins and furans emissions is provided in Table 3-1 below. Please note that Test Run No. 1
was voided due to a failed post-test leak check. The dioxins and furans emissions for the GD-OTS MS incinerator
(emissions for Test Runs 2, 3, and 4 averaged 0.107 ng/dscm @ 7 % 0O2) were well within the HWC MACT
emission standard of 0.40 ng/dscm @ 7% O».

Table 3-1 Summary of Dioxins and Furans Emissions

Percent of

Run Identification Run 4 Average Standard’
Run Date 20Nov13 20Nov13 21Nov13
Start/Stop Time 1449-1754 1818-2122 0918-1224
Run Duration (min.) 180 180 180
Exhaust Gas Conditions

Temperature (deg. F) 222 223 215 220

Moisture (volume %) 23.9 24.0 24.0 24.0

Oxygen (dry volume %) 15.50 15.60 15.60 15.57

Carbon Dioxide (dry volume %) 3.8 3.6 3.5 3.6
Sample and Exhaust Gas Flow Rate Data

Sample Volume (dscf) 96.3 95.8 96.4 96.2

Volumetric Flow Rate (acfm) 11,288 11,222 13112 11,208

Volumetric Flow Rate (dscfm) 6,412 6,356 6,403 6,390
Dioxin/Furan Results

0.096 0.099 0.107 26.7

PCDD/DF TEQ (ng/dscm @ 7% O,)

“ PCDD/DF emission limit is 0.4 ng/dscm @ 7% O,

(55 0BRIEN 5 GERE

12 | FINAL: JANUARY 28, 2014

1:\Gen-Dynamics.3374\51301.Source-Testing\Docs\Reports\GD-OTS 2013 CFPT_Report_012814_final.docx




4. TEST PROGRAM

4.1 SUMMARY OF THE TEST PROGRAM

Triplicate test runs were performed to demonstrate compliance with the dioxin/furan emission standard while
the incinerator operated under normal operating conditions. These operating conditions were within the range
of the average level to the maximum or minimum level that is allowed for the following operating parameters.
Process operating data collected by facility personnel is presented in Appendix A.

As required by 40 CFR 63.1208(b)(1)(ii), the RM 23 sampling train was operated for a minimum of 180 minutes
(3 hours) to sample a minimum of 2.5 dry standard cubic meters of stack gas during each sampling run.

4.1.1 Summary of Operating Conditions

Carbon Monoxide CEMS: Carbon monoxide (CO) CEMS emissions were targeted at levels between the average
value to the maximum value allowed, although levels lower than average could be seen due to the wastes being
fed to the CBF generating minimal CO. During the last CPT the average CO value was 2 ppm. The average value
was determined over the previous 12 months as defined in 40 CFR § 63.1207 f(i). The maximum value allowed
is the emission standard cited in 40 CFR § 63.1219(a)(5)(i). CO average, maximum, and actual test run average
values are displayed in Table 4-1.

Maximum and average spray dryer temperature: The gas temperature at the inlet to the dry particulate
matter control device or baghouse is measured at the exit of the spray dryer, a K type thermocouple protruded
through the duct into the gas stream. The temperature was targeted in a range between the average value to the
maximum value allowed. The average value of the spray dryer exit temperature was determined by following
the procedures stated in 40 CFR §63.1207 (g)(2)(ii). The maximum temperature was established during the
CPT performed in June 2011. Table 4-1 displays the minimum, average, and actual test run average spray dryer
exit temperatures for this CFPT.

Minimum and average combustion chamber temperature: Combustion temperature in the secondary
combustor is measured in the middle of the chamber, a R type thermocouple protruded through the refractory

wall into the main chamber. The combustion temperature was targeted in a range between the average value to
the minimum value allowed. The average value of the combustion chamber temperature was determined by
following the procedures stated in 40 CFR §63.1207 (g)(2)(ii). The minimum combustion chamber temperature
was established during the CPT performed in June 2011. Table 4-1 displays the minimum, average, and actual
test run average chamber temperatures for this CFPT.

Average and maximum flue gas flowrate: Flue gas flow rate is used as an indicator for residence time in the
combustion chamber. The flue gas flow rate was targeted in a range between the average value to the maximum
value allowed. The average value of the flue gas flow rate was determined by following the procedures stated in
40 CFR §63.1207 (g)(2)(ii). The maximum flue gas flow rate was established by the CPT performed in June
2011. The average, maximum, and actual test run average flue gas flow rates for this CFPT are displayed in
Table 4-1.

Average and maximum hazardous waste feed rate: The hazardous waste feed rate to the RKI and CBF was
targeted in a range between the average values to the maximum values allowed. The average hazardous waste
feed rate for the RKI and for the CBF was determined following the procedures stated in 40 CFR §63.1207
(g)(2)(ii). Maximum hazardous waste feed rates were established by the CPT performed in June 2011. Table 4-
1 displays the average, maximum, and actual test run average hazardous waste feed rates.

Chlorine feed rate: The actual chlorine levels fed to the incinerator was dependent on the waste feeds
available at the time of testing as the chlorine content of the incinerator’s normal waste feeds are highly variable
depending on the products being made at the time. Table 4-1 displays the average, maximum, and actual test
run average chlorine feed rates.

4.1.2 Description of CFPT Feeds
A summary of the feed rates observed during the test program is presented in Appendix A.

13 | FINAL: JANUARY 28, 2014

(=5 OBRIEN & GERE

1:\Gen-Dynamics.3374\51301.Source-Testing\Docs\Reports\GD-OTS 2013 CFPT_Report_012814_final.docx



CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

4.1.2.1 Car Bottom Furnace Feeds ‘

To demonstrate compliance with the dioxin/furan emission standard, GD-OTS MS fed combustible materials,
such as paper and wood, that simulates plant trash from explosive manufacturing operations at a target quantity
of 250 Ibs/hr to the Car Bottom Furnace.

4.1.2.2 Kiln Maximum Throughput Condition Feeds

To demonstrate compliance with the dioxin/furan emission standard, GD-OTS MS fed the following material at
the listed target rates:

CBU Bomblet Halves - 1.650 lbs/hr
Chlorine in the form of AP Propellant, - 5 Ibs/hr Chlorine = 24 Ibs / hr Propellant

Table 4-1 Summary of Operating Conditions

; . Actual Test Run Averages
Parameter/Units Min Value* Average Value Max Value*

Run 2 Run 3 Run 4

Total RKI Hazardous Waste Feed
Rate (Ib/hr)

Total Chlorine Feed Rate (Ib/hr) - 3 110 6.7 6.7 6.7

= 1,578 3,055 1,653 1,660 1,640

Total CBF Hazardous Waste Feed

- 47. 246. ‘
Rate (Ib/hr) 224 300 247.2 6.5 247.4
Secondary Combustor Outlet 1819 1,889 i 1,870 1,870 1,870
Temperature (deg F)
Spray Dryer Outlet Temperature 375 353 i 360 360 360 ‘
(deg F)
Stack Flow (scfh) - 627,263 641,334 637,994 637,929 637,994
CO (ppm) 6.6 100 0.3 0.2 0.1

*Minimum and Maximum values were established from the comprehensive performance test performed in June 2011.
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5. SAMPLING AND ANALYTICAL PROCEDURES

This section describes the sampling and analytical procedures that were utilized as part of the testing program.

5.1 SAMPLING PROCEDURES

The sampling activities described below were conducted during all test runs. All field activities were
documented in accordance with EPA accepted procedures and copies of all field data sheets are included in
Appendix C.

Gases discharged from the exhaust stack were sampled by O’'Brien & Gere for the following parametérs:

Flue gas velocity, flow rate, temperature, moisture content and fixed gas (02 and CO2) composition;
Dioxins and Furans (PCDDs/PCDFs)

5.1.1 Dioxins and Furans (PCDDs/PCDFs)

An EPA RM 23 sampling train was used to sample for emissions of polychlorinated dibenzo dioxin and furans
(PCDD/PCDFs). The stack gas was sampled by isokinetically passing the gas through a pre-extracted filter, into a
cooling condenser and through the XAD-2 resin trap. After exiting the XAD-2 resin trap the exhaust gas was
bubbled through a four impinger train with the first two impingers containing 100 milliliters (mls) of deionized
water, the third was empty and the fourth contained a known amount of indicating type silica gel.

5.1.2 Gas Stream Velocity, Moisture and Fixed Gases

Gas stream flowrate, moisture and fixed gas concentration were determined concurrent with the Method 23

- sampling train. Gas stream velocity was determined using a pitot tube and water manometer in accordance with
EPA Method 2. Gas stream temperature was determined at each of the Method 2 traverse points using a Type
“K” thermocouple and pyrometer. Gas stream moisture was determined as specified in EPA Method 4
concurrent with the isokinetic sampling train. In this procedure the impinger contents are measured or weighed
before and after each test run and used in conjunction with the metered gas volume to determine the gas stream
moisture content. CO2 concentration for gas stream molecular weight determination was determined in
accordance with EPA Method 3 (Fyrite procedure) during each test run. O, concentration for constituent oxygen
correction and gas stream molecular weight determination was measured by the facility CEMS.

5.1.3 Test Port and Traverse Point Locations

Sample ports in the circular 30-inch inside diameter (ID) stack are located approximately 20-feet (8.0
diameters) downstream of the breaching and approximately 175-feet (70.0 diameters) upstream of the stacks
exit to atmosphere. A schematic of the test port locations is presented in Appendix B.

5.2 ANALYTICAL PROCEDURES

This section describes the analytical protocols that were used to analyze samples during this CFPT. Samples of
stack gas were collected and analyzed for the parameters previously discussed using the appropriate laboratory
protocols detailed in this section.

5.2.1 Analysis for PCDDs/PCDFs

Stack flue gas samples collected using the Method 23 sampling train was analyzed for polychlorinated dibenzo-
p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs). Each Method 23 train was prepared and split
appropriately for analyses for PCDDs/PCDFs: combined front-half and back-half analyses was performed in
accordance with Method 23.

Briefly, the XAD and filter was spiked with internal standards and then sequentially extracted with toluene.
Method 23 analyses (which include high resolution GC/MS as per EPA Method 8290) incorporate five
isotopically labeled PCDD and PCDF field surrogates and nine labeled PCDD/PCDF internal standards. The field
surrogates are spiked into the XAD resin prior to field sampling; their recoveries are monitored to assess overall
method accuracy and precision. The internal standards are added at a level of 2,000 pg/sample prior to Soxhlet
extraction. These internal standards are used for direct quantification of all surrogate and native PCDD/PCDF
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species. The addition of these standards prior to the extraction and cleanup procedures permits internal
correction for any losses of target analytes that might occur during the preparation steps.

Method 8290 details instrument tune, GC column performance and instrument calibration requirements for the
analysis of stack gas samples by high resolution gas chromatography/high resolution mass spectrometry.
Instrument calibration was performed for all 17 2,3,7,8- substituted PCDD and PCDF isomers; data was reported
for each of these target analytes and for the total dioxins and total furans at each level of chlorination from Cls
through Cls.
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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

6. QUALITY ASSURANCE/QUALITY CONTROL

This section presents the results of all QA/QC measures implemented during the field sampling program and all
phases of subsequent analysis. Data generated for the program are judged to be valid as overall accuracy and
precision results are consistent with general objectives. Analytical QA/QC data are presented to support all
sample results used for determining compliance with performance criteria or emission standards.

6.1 SAMPLE COLLECTION QA/QC

One (1) field reagent blank of the M23 sampling train was submitted for analysis for this test program. Sampling
QA/QC measures for this program included the calibration of all applicable sampling equipment used as
described below. Field equipment were calibrated according to EPA procedures specified in EPA/600/R-
94/038e (September 1994) and 40 CFR 60, Methods 1-5, as well as manufacturer’s specifications.

Dry Gas Meters and Orifice Meters (EPA Method 5 Type) - Dry gas meters for all sampling trains were
calibrated using critical orifices. The procedure entails five runs using five separate critical orifices running
at an actual vacuum 1-2 in. greater than the theoretical critical vacuum. The minimum sample volume
required per orifice is 5 ft3. Meter boxes are calibrated annually and after each test program. All annual and
post-test calibration forms for the meter box is provided in Appendix D.

Sampling Nozzles - Each glass nozzle was calibrated with a micrometer prior to testing and identified with
a unique ID number. These data were then checked onsite prior to use. The internal diameter of each nozzle
used is measured to 0.001 inches along three points of the circumference with a dial vernier caliper and the
three measurements are then averaged. Nozzle calibration data are provided in Appendix D.

Balance - The analytical balance used in the field to determine initial and final silica gel weights is calibrated
against Class M weights provided by the Mettler Corporation.

Thermocouples - The Type K thermocouples in each meter control box, heated sample box, impinger
umbilical connector, XAD resin trap and sample probe are calibrated against ASTM mercury-in-glass
thermometers at two or more points: an ice bath, ambient temperature and/or boiling water bath.
Calibration data are provided in Appendix D.

Pitot Tubes - Each S-type stainless steel pitot tube used is designed to meet geometric configurations as
defined in EPA Method 2. Sample probe calibration data forms are provided in Appendix D.

6.2 SAMPLE TRAIN LEAK CHECKS

Pitot tube leak checks were conducted in accordance with EPA RM 2. Leak checks were conducted on the EPA
Method 23 sampling train prior to and following each test run in accordance with the test method. Please note
that the post test leak check for Test Run No. 1 failed to meet the applicable requirements and therefore was
voided and a fourth test run was conducted.

6.3 SAMPLE ANALYSIS QA/QC

This section provides a detailed presentation of QA/QC results from sample analysis as reported by the
analytical laboratory. Key QC data related to matrix spikes, surrogate spikes, duplicate analyses, laboratory
control samples (blank spikes), method blanks and/or field blank results are presented in tabular format. Other
routine QC procedures followed such as calibration checks and additional method-specific protocols are
described in the case narratives and analytical data packages provided in Appendix E. Also, unless noted
otherwise, all holding times and method-specific QC criteria were met and reported results met all applicable
NELAC requirements.

6.3.1 PCDDs/PCDFs

Evaluation of the validity of the PCDD/PCDF data resultant from the analysis of the Method 23 sampling train
samples was based on the following criteria:

Recoveries of internal, pre-spike recovery standards added to the samples prior to sampling or sample
extraction.
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Results of duplicate analyses.

Results of analyses of reagent and method blank samples.

CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

On the basis of the QC results summarized in Table 6-1, no sample analyses were rejected, and all data were

determined to be valid.

Table 6-1 QA/QC Summary for EPA Method 23 Samples

QC Parameter Target Criteria Program Results
Reagent Blank Below detection limit Below reportable detection limit for all 17
congeners
Method Blank Below detection limit Below reportable detection limit
Surrogate Recoveries 40 - 130% recovery All congeners within limits
Duplicate Analyses 0-20% RPD All samples within limits
Spiked Blank Recoveries Various limts All congeners within limits
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CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

7. CONTINUOUS MONITORING SYSTEM PERFORMANCE EVALUATION TEST

7.1 INTRODUCTION

As part of complying with the requirements of the HWC MACT regulations, facilities must perform an evaluation
of their “Continuous Monitoring System” (CMS) as part of the MACT Confirmatory Performance Test (CFPT).
EPA defines the CMS in 40 CFR 63.2:

“Continuous Monitoring System (CMS) is a comprehensive term that may include, but is not limited to,
continuous emission monitoring systems, continuous opacity monitoring systems, continuous parameter
monitoring systems, or other manual or automatic monitoring that is used for demonstrating compliance with
an applicable regulation on a continuous basis as defined by the regulation.”

Based on the above definition, the main components of the CMS for the GD-OTS MS incinerator includes the
following:

Process instruments that monitor or control key process parameters, including the Unit’s Continuous
Emissions Monitoring system;

The DCS and Data Acquisition System (or DAS);
The AWFCO system; and
The programmable logic that utilizes regulatory set-points to assure compliance.

Section 5.0 of the CFPT test plan submitted in August 2013 described a combination of activities to accomplish
its objective, which is to verify that the incinerator is properly controlled and that the equipment and systems
that are used are operating properly and are accurate. Prior to commencing the CFPT, GD-OTS MS personnel
performed a complete evaluation of the CMS in accordance with the CFPT Plan. This evaluation included
instrument audits or calibrations and auditing the function of the AWFCO system and the programmable logic
used in the DCS. This report describes activities that took place and the results of the performance evaluation.

7.2 QUALITY ASSURANCE

The quality assurance (QA) requirements for this Performance Evaluation are summarized in Table 7-1. The
QA requirements for CMS equipment components are established by other criteria outside this Performance
Evaluation.

Table 7-1 QA Requirements for the CMS Performance Evaluation

CMS Component Basis for QA Requirement QA Specification

Field Instruments Manufacturer recommendations Audit/calibration meets recommended
specifications for all affected instruments

AWFCO Sy;tem Evaluajign 7

MACT requirement ~ No failgres of the AWFCO system

7.3 CONTINUOUS MONITORING SYSTEM DESCRIPTION

This section provides an overview of the key components of the CMS and the results of the performance
evaluation. This CMS evaluation includes field instrumentation; the DCS/DAS, the programmable logic and field
control (e.g., control and block valves).

7.3.1 Field Instrumentation

Table 2-2 in Section 2.0 of GD-OTS MS’s CFPT Plan provides information pertaining to field instruments that are
part of the overall CMS. These instruments monitor and control certain process operations to assure the unit is
operating safely and in compliance with applicable environmental requirements. The instruments used for
these aspects of process control meet the definition of “Continuous Monitor” in 40 CFR 63.1201.
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As part of initial instrument specification prior to installation and use in the process, instrument audit and
calibration procedures are identified or developed. These procedures specify the frequency of auditing the
instrument’s function and accuracy and the actual procedure for verification. These procedures specify both the
specific steps and the acceptable accuracy requirements that the instrument must meet to “pass”.
Troubleshooting procedures are typically included to help plant personnel correct any problems and get the
instruments operational.

7.3.2 Continuous Emissions Monitoring System

In addition to other field instrumentation, the operation of the incinerator also relies on its Continuous Emission
Monitoring System (CEMS) to monitor stack emissions concentrations. This system is described in Section 2.5 of
the CFPT Plan. When emission levels deviate from allowable limits, the DCS takes appropriate action up to and
including initiating an AWFCO.

7.3.3 Process Control

The process control systems for this incinerator are described in Section 2.7 of the CFPT Plan. It detects signals
from process instruments, performs calculations according to the programmable logic, adjusts control
equipment and notifies operators when key process parameters deviate outside acceptable limits. In addition to
notifying operating personnel the AWFCO system described in Section 2.8 of the CFPT Plan will automatically
shut down the waste feeds and the overall process itself in the event of deviations outside acceptable operating
limits.

7.3.4 CMS Operation

All the components of the CMS must be operational for the incinerator to burn waste. The DCS and overall
process control system are designed in such a manner as to continually verify that operation while the unit is
running. Field instrumentation (both sensing and control) are connected to the DCS in “control loops” with
common wiring, electrical signal transmitters, input/output devices and related programmable logic. All
components of each control loop related to the feeding of a certain type of waste (i.e., liquid organic, liquid
aqueous or process vents) must be operating for the incinerator to be enabled to burn that waste. The
programmable logic is designed in such a way that it can sense and verify that various components of the
process and the process itself are operating as required. For example, if power is lost to a flow meter on a waste
feed line, the programmable logic will sense this signal loss and initiate either an alarm or shutdown. Similarly,
if the actual field position of a specific control valve disagrees beyond a certain amount with what the
programmable logic calculates it should be, again, appropriate alarms and/or shutdowns are initiated.

7.4 CMS PERFORMANCE EVALUATION TEST

As described above, the CMS performance evaluation test relied on a combination of activities to determine
whether the CMS is operating properly. This includes the following:

Auditing the instrument maintenance and calibration program;
Calibrating field instruments;
Auditing the AWFCO Testing Program; and

Auditing portions of the programmable logic to verify that the AWFCO set-points used assure regulatory
limits will be met.

Personnel who are knowledgeable of GD-OTS MS incinerator operations, their process control systems and
relevant regulatory requirements, perform these activities.

7.4.1 Instrument Audit and Calibration

Calibration of Field Instrumentation was conducted prior to commencing the MACT CFPT. Instrument
information and calibration dates can be found in Table 7-2 which follows this section.

Because certain instruments could not be audited or calibrated without taking the incinerator offline, these were
scheduled over a period of time prior to the test program to minimize process interruptions and shutdowns.
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7.4.2 AWFCO System Performance Evaluation

Another component of the CMS Performance Evaluation was auditing the AWFCO system and related DCS logic.
This was accomplished by reviewing the last year of AWFCO testing logs to assess whether there were any
recurring problems with the AWFCO system. Any incidences of problems with the AWFCO system were
identified for follow-up and correction prior to testing.

This evaluation also included examining the appropriate programmable logic statements to compare the AWFCO
set-points with the applicable operating parameter limits to assure that these are appropriate.

The AWFCO system is tested to ensure operability on a weekly basis. Prior to performing the CFPT, the AWFCO
system was tested and successfully demonstrated proper operation.

7.4.3 Auditing the CEMS

The CEMS used at the GD-OTS MS incinerator are installed, operated and maintained to comply with the
provisions of the applicable performance specifications and/or EPA Reference Methods. In general, this means
the CEMS are calibrated daily (zero/span), quarterly (gas audits) and annually (Relative Accuracy Test Audits).
Thus, the evaluation of the performance of this system was performed as part of meeting those requirements
and a separate evaluation was not conducted under this evaluation.

These results show that the CEMS met the requirements of the applicable performance specifications and/or
EPA Reference Methods.

2 OBRIEN & GERE
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Table 7-2 Field Instrumentation and Calibration Dates

Equipment #

Equipment Description

Task Description

PDI-102
PDI-113
PDI-120
PI-307

TT-104 A
T7-104 B
TT-268A
TT-2688
TT-268C
TT-308A
TT-3088
TT-308C
TT-204

XSH-355
XSH-362
XSH-372
FT-313

FT-315

BLDG-O06F

ME-108A
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PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER

TEMP.TRANS. FOR KILN EXIT GAS
TEMP.TRANS. FOR KILN EXIT GAS
TEMP.TRANSMITTER
TEMP.TRANSMITTER
TEMP.TRANSMITTER

TEMP. TRANS. TT-308A

TEMP. TRANS. TT-308B

TEMP. TRANS. TT-308C

C.B.F. EXIT GAS TEMPERATURE
TRANSMITTER

DUST ALARM BROKEN BAG
DETECTOR

DUST ALARM BROKEN BAG
DETECTOR

DUST ALARM BROKEN BAG
DETECTOR

MAGNETIC FLOW TRANSMITTER
& FLOW TUBE

WATER FLOW TRANSMITTER &
FLOW TUBE

ANALYZER HOUSE

FEED WEIGH SCALES (WI-22)

WEEKLY KILN CALIBRATION.

WEEKLY KILN CALIBRATION.
WEEKLY KILN CALIBRATION.
WEEKLY KILN CALIBRATION.

ANNUAL CALIBRATION OF TT-104 A
&B

ANNUAL CALIBRATION OF TT-104 A
&B

ANNUAL CALIBRATION TT-268A TT-
268B TT-268C

ANNUAL CALIBRATION TT-268A TT-
268B TT-268C

ANNUAL CALIBRATION TT-268A TT-
268B TT-268C

ANNUAL CALIBRATION OF TT-308 A
BC

ANNUAL CALIBRATION OF TT-308 A
BC

ANNUAL CALIBRATION OF TT-308 A
BC

ANNUAL CALIBRATION OF TT-204

DUST ALARM BROKEN BAG
DETECTOR CALIBRATION

DUST ALARM BROKEN BAG
DETECTOR CALIBRATION

DUST ALARM BROKEN BAG
DETECTOR CALIBRATION

ANNUAL CALIBRATION OF FIT-313
AND FIT-315

ANNUAL CALIBRATION OF FIT-313
AND FIT-315

ANALYZER HOUSE CALIBRATION

ANNUAL CALIBRATION OF SCALES
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Next Date
Due

11/18/2013
11/18/2013
11/18/2013
11/18/2013

2/5/2014
2/5/2014
2/5/2014
2/5/2014
2/5/2014
2/5/2014
2/5/2014
2/5/2014
2/5/2014
2/19/2014
2/19/2014
2/19/2014
3/3/2014
3/3/2014

6/9/2014

7/21/2014

CONFIRMATORY PERFORMANCE TESTING OF A ROTARY KILN INCINERATOR EXHAUST

Last Date

Performed

11/14/2013
11/14/2013
11/14/2013
11/14/2013

3/5/2013
3/7/2013
3/5/2013
3/5/2013
3/5/2013
3/5/2013
3/7/2013
3/7/2013
3/5/2013
3/19/2013
3/19/2013
3/19/2013
4/1/2013
4/1/2013

10/8/2013

8/20/2013
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Equipment# Equipment Description Task Description Next Date Last Date
Due Performed
ME-1088 FEED WEIGH SCALE (WI-4) ANNUAL CALIBRATION OF SCALES  7/21/2014  8/20/2013
opacity opacity lens out for cal Opacity lens calibration 8/18/2014 9/17/2013
FT-412 FLOW ANNUAL CALIBRATION OF FIT-412 10/15/2014 11/15/2013
TRANSMITTER(ROSEMOUNT) C.E.M.'S BLDG.
PDT-359 PRESSURE DIFF. TRANS. ANNUAL CALIBRATION OF PDT-359 10/15/2014 11/15/2013
PT-105 PRESSURE TRANS.(FOXBORO) ANNUAL CALIBRATION OF PT-105 10/15/2014 11/15/2013
PT-302 PRESSURE TRANS. (FOXBORO) ANNUAL CALIBRATION CHECK PT- 10/15/2014 11/15/2013
302
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Target
Run1 Average
Minimum
. Maximum
Run 2 Average
Minimum
: Maximum
Run 3 Average
Minimum
Maximum

Average of Averages

3.0
(0.3)
{0.4)
(0.1)
{0.2)
{0.4)
6.3
{0.1)
(0.3)
3.8

(0.2)

AIT-407  AIT-409

15.5
14.2
16.4
15.6
143
16.3
15.6
14.2
16.4

15.5

AT-411

Opacity
CO CEMS 02 CEMS CEMS

2.0
1.9
24
1.7
1.5
1.9
0.2
0.0
0.4

13

0.7
0.7
0.8
0.7
0.6
0.8
0.8
0.7
0.8

- 0.7

FT-412

638,676

621,661
653,023
638,435
625,515
655,771
638,073
619,324
651,204

638,395

FT-412

634,000
637,994
637,529
638,407
637,929
637,209
638,728
637,994
637,262
638,601

637,972

7.7

74
- 83

7.7
7.0
8.4
7.7
7.1
8.3

7.7

PI-105

soda Ash Stack Flow Stack Flow Baghouse Kiln Pres Speed
Flow gpm SCFH OMA SCFH HRA DP in H20 in H20

(14.5)
(14.5)
(14.4)
(14.5)
{14.5)
(14.4)
(14.5)
(14.7)
(14.5)

(14.5)

ST-112

3.1
3.1
3.1
31
3.0
3.2
3.1
2.7
3.3

3.1

Summary of Operating Data for the CPT Runs
PDI-359 o
Flue

TI-104 TI-204
CBF Exit

Temp Gas Temp
758 845
663 391
846 1,126
808 789
721 376
886 1,112
708 773
505 362
823 1,095
758 802

Tl-268

SCC
Outl
Tem,

et

p
1,845
1,870
1,861
1,883
1,870
1,863
1,884
1,870
1,858
1,885

1,870

TI-308
Kiln Feed

SD Exit Rate Ibs/hr

Temp HRT
364 1,650
360 1,653
356 1,622
364 1,679
360 1,660
356 1,630
363 1,684
360 1,640
353 1,423
366 1,704
360 1,651

Chlorine
Feed Rate

6.7

6.7

6.7

. Weight/Hr
for CBF

250
247.2

246.5

247.4

247.1




Stack KIiLN

STACK Flow (1 Pressure  KI-101 KILN sCC SPRAY FEED
CARBON 02 Stack Spray Dryer Min STACK Drop Feed FLUEGAS CBF Exit OUTLET  DRYER HOUR Chlorine  CBF
MONOXIDE ANALYZER Opacity Soda Ash Running GASONE Across Bag Assembly  KilnSpeed TEMPHI  Gas TEMP FLUE GAS RATE Feed Rate Batch Welght/Hr
DETECTOR B Detector Flow Cntrl  Avg) HRAV House Pressure  Controller SELECT  Temp  (MEDIAN) TEMP TOTAL B Scale HRT Ibs to Kiln Timesec for CBF Batch
DateTime AIT_407_A\ AIT_409_B_ AIT_411.V FT_313.Valu FT_412.Vi STACK_GA' PDI_359.V: PI_105.Val ST_112.Va TI_104HSI TI_204.V: TI_268MEI TI_308MEl KILN_FEEI MAX_WT_8.Value CBF_BATCH_TIME_SEC.Value
Tasget 3.0 - 634,000 1,845 364 1,650 5 250
Average (03) 155 20 - 0.7 638676 637,994 7.7 (14.5) 3.1 758 845 1,870 360 1,653 Lbs Clfhr 6.7
Minimum {0.4} 14.2 19 0.7 621,661 637,529 71 {14.5) 31 663 391 1,861 356 1,622 Minutes Fed 185 Batch
Maximum (0.1) 164 24 0.8 653,023 638,407 83 (14.4) 3.1 846 1,126 1,883 364 1,679 Cl% 21.14%  Lbs/hr 247.2
Lbs fed 98.2
11/20/13 14:43 {0.3) 153 20 075 636,308 638,299 .74 (14.4} 3.1 744 1,066 1,868 361 1,679 26 3,327
11/20/13 14:50 (0.3) 153 21 0.76 632,597 638,265 7.5 (14.5) 31 811 1,072 1,867 360 1,658 27 3,387
11/20/1314:51 | {0.3) 15.2 20 0.77 644,246 638221 7.5 (14.4) 31 741 1,060 1,868 359 1,659 27 3,446
11/20/13 14:52 . (0.2) 155 20 0.77 642,141 638,189 7.7 {14.5) 31 773 1,040 1,866 358 1,663 . 28 3,506
11/20/13 14:53 (0.1) 158 20 076 633,471 638,123 7.7 (14.5) 31 779 1,021 1,867 359 1,667 28 3,565
11/20/13 14:54 (0.1} 15.7 20 0.75 631,223 638,169 7.7 {14.5) 31 732 999 1,867 360 1,669 29 3,625
11/20/13 14:55 (0.3) 157 20 075 634363 638,187 1.7 (14.5) 31 738 978 1871 .. 360 1,670 29 3,683 .
11/20/13 14:56 - (0.2} 16.1 20 0.75 639,340 638,164 7.6 (14.5) 31 780 959 1,871 360 1,671 30 - 3,243 .
0.2) 15.7 2.0 074 638,020 638,024 7.4 (145) 3.1 744 943 1,869 360 1,673 30 3,803
{0.3} 15.8 21 074 643,354 637,950 7.9 {14.5) 31 730 932 1,870 360 1,673 31 3,864
11/20/13 14:59 (0.3) 159 21 0.75 636,611 637,995 79 {14.5) 31 740 930 1,872 360 1,674 E3 3,923
11/20/13 15:00 {0.2) 153 20 0.75 642,694 637,991 7.8 (14.4) 3.1 729 949 1,872 359 1,655 32 6 3,983
11/20/13 15:01 (0.3) 151 21 0.76 644,068 637,900 8.0 (14.5) 31 775 984 1,871 359 1,658 1 4,041
11/20/13 15:02 {0.3) 151 2.1 075 631,990 637,937 7.7 {14.5} 3.1 753 1,022 1,870 360 1,659 1’ 4,101
11/20/13 15:03 (0.4) 155 . 24 075 628904 637,878 8.2 {14.5) 31 712 1,055 1,866 360 1,662 2 4,161
11/20/13 15:04 {0.2) 147 21 0.75 644,068 637,911 8.0 (14.5) 3.1 77 1,077 1,873 361 1,645 2 4,219
11/20/13 15:05 (0.2) 15.2 2.0 075 643,390 637,886 79 {14.5) 3.1 744 1,080 1,876 360 1,643 3 4,280
{0.2) 15.7 21 0.75 638341 637,988 75 (14.5) 31 737 1,064 1,873 360 1,644 3 4,340
(0.2) 16.0 21 0.75 635719 637,981 7.6 (14.4) 31 747 1,043 1,867 359 1,662 4 N 4,399
11/20/13 15:08 ©.3) 154 21 076 642,106 638,005 7.8 (14.5) 31 776 1,016 1,867 359 1,641 4 4,458
11/20/13 15:09 (0.3) 16.0 21 076 639,037 638,048 7.4 {14.5) 31 753 990 | 1,866 " 359 1,663 5 4,518
11/20/13 15:10 {0.2) 15.6 20 0.75 641,856 637,985 74 (24.5) 31 733 965 1,867 360 1,660 S 4,578
11/20/13 15:11 0.2) 159 20 0.75 639,626 637,961 7.6 {14.5} 31 m 944 1,867 360 1,659 6 4,637
11/20/13 15:12 (0.3) 16.1 20 0.74 630,510 637,978 1.4 (14.5) 31 759 928 1,865 ) 360 1,657 6 4,697
(0.3) 154 21 0.75 638,734 638,058 7.6 (14.5) 3.1 747 923 1,867 360 1,651 7 4,755
(0.3) © 160 2.0 0.75 633,237 637,967 7.7 (14.5) 3.1 702 937 1,866 360 1,651 7 4,816
11/20/13 15:15 {0.2) 15.4 21 0.75 644,211 637,995 8.0 (14.5) 31 674 972 1,870 360 1,670 8 4,875
11/20/13 15:16 (0.3) 147 20 0.75 637,110 637,993 7.7 (14.5) 3.1 665 1,012 1,883 360 1,647 8 4,935
11/20/13 15:17 {0.3) 15.5 20 0.76 627,762 637,887 7.9 (14.5) 31 739 1,047 1,879 360 1,643 ] 4,994
11/20/13 15:18 (0.3) 15.2 20 076 625,729 637,881 8.0 {14.5) 31 703 1,077 1,872 360 1,657 10 5,054
11/20/13 15:19 {0.3} 15.1 2.0 0.75 643,747 637,865 7.8 (14.5) 31 . 756 1,088 1,872 361 1,657 10 5114
11/20/13 15:20 0.3) 156 20 075 644,728 637,871 76 {14.4) 31 748 1,078 1,868 361 1,639 11 5,173
11/20/13 15:21 (0.3) 15.6 20 0.74 634,488 637912 79 (14.5) 31 728 1,059 1,866 360 1,658 11 5,233
0.3) 15.8 20 075 644,978 637,955 79 {(14.5) 3.1 685 1,032 1,868 359 1,658 12 5,290
{0.2) 15.9 21 0.76 641,713 637,894 77 (14.5) 31 759 1,006 * 1,870 358 1,676 12 5,352
11/20/13 15:24 (0.3) 158 20 0.76 634,952 637,955 8.0 (14.5) 3.1 742 981 1,870 359 1,674 13 5,409
11/20/13 15:25 (0.3) 15.8 21 0.75 646,494 637,898 79 (14.4) 31 709 959 1,870 359 1,667 13 5,472
11/20/13 15:26 (0.3) 16.2 21 0.75 638,020 637,903 7.8 (145} 3.1 764 941 1,868 360 1,668 14 5,530
11/20/13 15:27 (0.3) 15.6 20 0.74 644,371 637,857 7.7 (14.4) L 31 748 928 1,870 . 360 1,652 14 5,591
11/20/13 15:28 {0.2) 16.0 21 0.74 645584 637,852 7.7 (14.5) 31 735 926 1,870 360 1,675 15 5,649
11/20/13 9 (0.3) 15.5 20 . 075 639,340 637,836 7.8 {14.5) 31 731 945 . 1,873 360 1,655 15 5,710
11/20/13 0 {©3) 153 2.1 0.74 635,755 637,768 8.0 (24.5) 3.1 723 983 1,873 360 1,657 16 5,769
11/20/13 15:31 (0.3) 153 2.0 0.75 639,876 637,728 8.1 {14.5) 31 753 1,022 1,871 360 1,677 16 5,829
11/20/1315:32 {0.3) 15.0 20 0.76 647,279 637,762 27 (14.5) 3.1 743 1,056 1,870 360 1,656 17 5,888
11/20/13 15:33 {0.3) 151 20 0.76 634,060 637,843 7.7 {14.5) 3.1 740 1,081 1,870 360 1,651 18 5,948
11/20/13 15:38 ~ (0.3) 15.4 20 0.76 647,011 637,913 78 (14.5) 31 793 1,084 1,869 359 1,672 18 6,007
11/20/13 15:35 (0.3} 15.2 20 076 644,121 638,035 75 {14.5) 31 . 767 1,069 1,869 © 360 1,667 19 6,067
(0.3) 16.0 20 0.75 646,405 638,043 76 {14.5) 31 778 1,047 1,865 360 1,662 19 6,126
{0.3) 153 2,0 075 627,531 637,938 7.2 (14:5) 31 780 1,022 1,868 360 1,661 20 6,186
11/20/13 15:38 (0.3) 161 2.0 0.74 633,525 637,843 7.8 {14.5) 31 760 997 1,866 360 1,656 20 T 6,246
11/20/13 15:39 {03} 15.7 20 074 638877 637,854 7.5 (14.5) 3.1 732 975 1,867 360 1,677 21 6,305
11/20/13 15:40 0.3) 15.7 2.0 0.75 638,769 637,770 77 {14.5) 31 766- 955 1,868 360 1,654 21 6,364
11/20/13 15:41 {0.3) 15.8 20 075 643,729 637,763 7.9 (14.5) 3.1 819 940 1,868 360 1,675 .22 6,424
11/20/13 15:42 (0.3) 15.7 2.0 0.75 638074 637,725 7.7 {14.5) 3.1 750 930 1,867 360 1,675 22 6,483
11/20/13 15:43 0.3) 15.8 19 076 641,713 637,716 8.1 (14.5) 31 749 933 1,869 360 1,649 23 6,543
11/20/1315:44 (0.3) 15.5 20 0.75 633,971 637,794 7.7 {14.5) 31 799 957 1,872 360 1,670 23 N 6,602
(03) 15.2 19 0.74 638,341 637,787 7.8 (14.5) 31 720 994 1,872 361 1,669 24 6,663
(0.3} 155 19 0.75 636,183 637,830 7.6 (14.5) L3 710 1,032 1,873 361 1,644 24 6,721
11/20/13 15:47 (0.4) 14.8 2.0 0.75 644,443 637,881 76 - (144) 31 698 1,047 1,881 361 1,645 25 6,781
11/20/1315:48 (0.3) 16.0 19 075 642,480 637,881 7.6 (14.4) 31 750 1,018 1,875 360 1,663 25 6,805
11/20/13 15:49 (0.3) 163 19 075 641,106 637,845 7.7 (14.5) 31 727 959 1,866 360 1,644 26 6,805
11/20/13 15:50 (0.3) 159 2.0 0.76 637,895 637,795 77 (14.4) 31 692 895 1,866 359 1,644 27 6,805
11/20/13 15:51 (0.3) 16.0 20 075 635433 637,866 7.6 {14.5) - 3.1 742 837 1,867 359 1,641 27 6,805
11/20/13 (c.2) 15.7 19 0.75 637,824 637,937 7.7 (14.5) 3.1 707 788 1,870 359 1,661 28 6,805
11/20/13 1 (0.3) 161 19 0.75 635933 637,969 79 {14.5) 31 714 746 1,870 360 - 1,636 28 6,805
11/20/13 15:54 {0.3) 16.2 20 074 635612 637,970 8.1 {14.5) 31 682 K5y 1,868 360 1,656 29 6,805
11/20/13 15:55 N~ {02) 16.0 20 0.74 635612 638,049 7.8 (14.9) 31 684 682 1,869 360 1,653 29 6,805
11/20/13 15:56 {0.2) 16.0 20 0.74 640536 638,053 7.8 (14.5) 3.1 747 656 1,866 360 1,633 30 6,805
11/20/13 15:57 (0.2} 16.1 19 0.76 635130 638,163 7.9 (14.5) 31 714 634 1,864 360 1,653 30 6,805
11/20/13 15:58 (0.2) 16.0 20 0.76 638,662 638,076 7.7 {14.5) 3.1 742 615 1,866 360 1,655 31 6,805
11/20/13 1. {0.3) 16.0 19 076 634,791 638,098 7.8 {14.5} 31 731 598 1,865 360 1,637 31 . 6,805
11/20/13 3 (0.3) 157 20 - 075 634,970 638,138 79 {14.4) 31 746 583 1,865 359 1,659 ) 32 32 6,805
11/20/13 16:01 {0.3) 16.0 20 076 634,577 638,162 7.7 (14.9) 31 738 569 1,864 359 1,656 . 1 6,805
11/20/13 16:02 0.2) 15.9 2.0 0.75 653,023 638,178 7.3 {14.5) 3.1 773 558 1,864 359 1,635 1 6,805
11/20/13 16:03 {0.3) 16.0 19 0.74 635523 638,355 73 (14.9) 3.1 747 546 1,864 360 1,651 2 6,805
11/20/13 16:04 0.2) 15.8 2.0 0.74 646,369 638,265 7.4 {14.5) 31 803 535 1,865 361 1,649 2 6,805
11/20/13 16:05 {0.3) 15.9 2,0 0.73 636,950 638,202 7.2 (14.4) 31 740 525 1,864 362 1,669 3 6,805
11/20/13 16:06 {0.2} 15.8 2.0 0.75 642,766 638,133 7.4 {14.5) 3.1 758 517 1,863 362 1,666 3 6,805
11/20/13 16:07 (0.3) 16.0 19 0.75 637,414 638,118 74 (14.5) 3.1 779 508 1,863 361 1,665 4 6,805
11/20/13 1 . {0.3) 15.8 19 0.75 639,983 638,028 75 (14.5) 31 767 500 1,865 360 1,667 4 6,805
11/20/13 1 (0.3) 15.6 19 0.75 651,561 638,002 71 {14.5) 31 755 493 1,867 - 360 1,648 5 6,805
11/20/13 16:10 (0.3) 16.0 20 0.76 639,126 637,984 X (14.5) 31 743 485 1,870 359 1,666 5 6,805
11/20/13 16:11 {0.3) 159 19 0.76 634,809 637,938 « 7.2 {14.5) 31 706 478 1,872 359 1,661 6 6,805
11/20/13 16:12 . (03) 15.8 19 0.75 643,836 637,973 74 (14.9) 3.1 703 472 1,874 360 1,661 6 6,805 *
11/20/13 16:13 (0.3} 16.4 20 0.75 647,440 637,937 7.6 (14.5) 31 685 466 1,869 360 1,663 7 6,805
11/20/13 16:14 (0.2) 16.4 2.0 0.74 630,938 638,048 75 (14.5) 3.1 668 460 1,861 361 1,664 7 6,805
11/20/13 16:15 {0:2) 159 19 0.75 638,841 638,038 7.4 (14.5) 31 744 . 454 1,861 360 1,643 8 6,805
11/20/13 16:16 (0.3) 15.6 19 0.75 635,338 638,062 7.7 {14.4) 3.1 752 449 1,865 360 1,659 8 6,805
11/20/13 16:17 {0.3) 15.5 19 0.75 642,302 638,115 7.8 (14.4) B3 759 443 1,868 - 359 1,661 9 6,805
11/20/13 16:18 0.3} 16.1 19 0.75 631,045 638,011 8.0 {14.5) 31 779 438 1,867 360 1,664 10 6,805
11/20/13 1 (0.2) 157 13 0.74 636932 638,039 7.8 (14.5) 3.1 764 432 1,868 360 1,661 10 6,808
11/20/13 16:20 0.2) 16.1 19 0.74 639,911 637,999 7.7 {14.5) 31 738 428 1,867 360 1,676 11 6,805
11/20/13 16:21 . (0.2) 162 19 0.74 642,623 638,050 7.8 (1455) 31 693 423 1,866 360 1,658 1 6,805
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11/20/13 18:42
11/20/1318:43
11/20/13 18:44
11/20/13 18:45
11/20/13 18:46
11/20/13 18:47
11/20/13 18:48
11/20/13 18:49
11/20/13 18:50
11/20/13 18:51
11/20/13 18:52
11/20/13 18:53
11/20/13 18:54
11/20/13 18:55
11/20/13 18:56
11/20/13 18:57
11/20/13 18:58
11/20/13 18:59
11/20/13 19:00
11/20/13 19:01
11/20/13 19:02
11/20/13 19:03
11/20/13 19:04
11/20/13 19:05
11/20/13 19:06
11/20/13 19:07
11/20/13 19:08
11/20/13 19:09
11/20/13 19:10
11/20/13 19:11
11/20/13 19:12
11/20/13 19:13
11/20/13 19:14
11/20/13 19:15
11/20/13 19:16
11/20/13 19:17
11/20/13 19:18
11/20/13 19:19
11/20/1319:20
11/20/13 19:21
11/20/13 19:22
11/20/13 19:23
11/20/13 19:24
11/20/1319:25
11/20/13 19:26
11/20/13 19:27
11/20/13 19:28
11/20/1319:29
11/20/13 19:30
11/20/13 19:31
11/20/1319:32
11/20/13 19:33
11/20/13 19:34
11/20/1319:35
11/20/13 19:36
11/20/13 19:37
11/20/13 19:38
11/20/13 19:39
11/20/13 19:40
11/20/13 19:41
11/20/13 19:42
11/20/13 19:43
11/20/13 19:44
11/20/13 19:45
11/20/13 19:46
11/20/13 19:47
11/20/13 19:48
11/20/13 19:48
11/20/13 19:50
11/20/13 19:51
11/20/13 19:52
11/20/13 19:53

STACK Stack Flow
CARBON Stack Spray Dryer (1 Min
MONOXIDE 02 Opacity  Soda Ash Running
DETECTOR ~ ANALYZER B Detector FlowCntrl  Avg)

Pressure
STACKGAS Drop Across Assembly
ONEHR AV Bag House

KI-101

Pressure

KILNFLUE CBFExit OUTLET
Kiln Speed GASTEMP Gas
Controller HISELECT Temp

TEMP
(MEDIAN) TEMP

AIT_A07_A\ AIT_409_B_ AIT_411.V FT_313.Valu¢ FT_412.Valu STACK_GAS, PDI_359,Val PI_105.Valv ST_112.Val TI_104HSEL TI_204.Vi TI_268MEI TI_308ME KILN_FEED_ MAX_WT_B.Value .CBF_BATCH_TIME_SEC.Value

30
(0.2) 15.6 17 07 638,435
(0.4} 14.3 15 06 625515
6.3 163 19 08 655,771
(0.4) 15.2 19 08 638199
(0.4 153 18 07 644,99
(0.3) 14.9 19 07 640,643
(0.3} 151 1.8 07 640,536
(0.3) 155 15 08 635969
.4 155 18 08 631,580
(0.3) 16.1 18 08 653,790
(0.3} 16.0 18 08 639,019
{0.3) 158 19 08 636986
(0.3} 156 19 08 635648
{0.3) 161 19 07 644,710
{0.3) 15.7 18 07 629,885
(0.3) 163 18 07 626,407
(0.3) 15.7 18 08 629,939
(0.4) 161 18 08 636629
{0.3) 156 18 08 639,091
(0.3} 161 18 08 638,680
(03) 16.2 19 08 631,973
(0.2} 159 1.8 07 638734
(0.3) 158 - 18 07 634,024
03} 163 19 07 639,340
(0.3) 157 18 08 643,800
(0.3) 161 . 18 08 638538
{0.3) 159 18 08 636058
{0.4) 16.1 18 08 629,011
(0.3) 159 18 08 643,925
{0.3) 156 18 08 639,876
(0.3} 161 1.8 08 637,200
(0.3) 159 18 08 628,761
(03 - 158 .17 08 631,116
(0.3) 162 18 07 639,269
(0.3} 157 16 06 638395
{0.3) 161 17 07 643,194
(0.3} 156 17 07 635879
©(0.3) 161 17 08 641,784
{0.4) 159 17 . ‘o8 634,470
(0.3) 157 17 08 635309
(0.3) 159 17 08 636,647
(0.2} 16.1 17 07 643,675
(0.2) 16.0 17 07 647,225
(0.3} 155 17 08 655771
(0.3) 160 17 07 638,002
(0.4) 16.0 16 07 633935
(0.3) 157 17 07 640,339
(0.3) 159 16 07 629939
(0.3 - 157 17 08 628,583
(0.3) 156 17 08 634292
(0.3} 15.9 17 08 644,871
(0.3) 15.7 17 07 632,347
(0.3) 61 - 17 08 634,898
L (03) 160 16 07 641,802
03 - 156 = 17 07 638,020
{0.3) 161 16 07 635879
(0.3) 158 17 08 640,446
(03) 156 17 08 638074
{0.3) 163 16 08 637,592
(0.3} 159 16 08 628,654
(0.2) 161 16 08 637,378 °
(0.2} 161 17 08 641,856
(0.3) 156 16 08 647,493
(0.3} 159 17 ' 07 641,498
(0.2) 159 16 07 638966
(0.3} - 161 1.6 07 646869
{0.3) 161 17 08 631,973
{0.2) 155 16 08 638984
(0.3) 158 16 08 635273
(©3) - 160 16 08 641,303
0.2} 15.8 16 07 642,337
(0.2) 161 16 07 645638
(0.3) 158 16 - .07 637,324
(0.3) 159 16 07 641,463
(0.3} 158 <17 07 641,695
(0.3) 143 16 08 642,730
{0.3) 15.2 16 08 634916
(0.9) 147 16 08 638662
{0.3) 149 16 08 635433
(0.3} 148 17 08 637,895
(0.4) 145 16 07 637,271
02 151 16 07 639,430
(0.3) 149 16 07 641,481
(0.3} 145 16 08 634,559
(0.3) 14.7 16 07 644175
(0.3) 146 17 07 643,997
(0.3) 14.6 16 07 634,149
(0.3) 153 16 07 630,278
(0.3} 145 16 08 639,947
(0.4) 148 16 - 08 643372
(0.4} 143 17 08 640,553
(0.3) 151 16 07 637,699
0.3} 146 17 08 654,415
(0.3} 14.4 15 07 637,110
{0.3) 145 16 07 643,265
(0.4} 14.7 16 07 653,701
{0.0) 14.4 16 ‘07 643533
63 ' 147 15 08 636058
1.3 151 16 08 630938

634,000
637,929
637,209
638,728

638,728

638,699
638,684
638,593
638,574
638,550
638,561
638,605
638,527
638,434
638,419
638,395
638,346
638,329
638,464
638,435
638,209
638,162
638,159
638,102
638,130
638,192
638,099
638,060
638,120
638,108
638,216
638,148
638,143
638,044
638,004
637,937
638,006
638,082
638,087
638,070
638,044
637,987
637,965
637,941
638,029
638,248
638,202
638,218
638,182
638,107
637,984
638,070
638,080
637,989
637,872
637,863
637,773
637,709
637,609
637,645
637,448
637,350
637,347
637,209
637,293
637,227
637,260
637,273
637,309
637,327
637,318
637,318
637,391
637,443
637,431
637,330
637,462
637,481
637,490
637,457
637,487
637,574
637,528
637,564
637,522
637,429
637,519
637,625
637,636
637,605
637,708
637,746
637,751
637,947
637,981
638,000
638,166
638,296
638,304
638,210

7.7
7.0
84

{14.5)
(14.5)
(14.4)

(145)
{145
(145)
(14.5)
(145)

(14.4) -

(145)
(14.5)
{14.5)
(145)

. {45)

(14.4)
(14.4)
(14.9)
(14.5)
(14.4)
(14.0)
{145)
(14.9)
(14.4)
(1455)
(145
(145)
(14.4)
(145)
(145)
(18.4)
(14.4)
(1455)
(145)
{14.5)
(145)
(14.5)
(145)
(14.4)
(14.4)
(14.8)
(1455)
(145)
(1455)
(14.5)
{1455
(145)
(14.4)
(1455)
(145)
(145)
(1455)
(14.4)
(1455)
(14.4)
(14.9)
(145
(145)
(14.4)
(145)
(145)
(145)
(1455)
(145)
(145)
{14.5)
(14.55)
(14.5)
(145)
(145)
(14.5)
(14.9)
(145)
(14.5)

‘(14.4)

(145)
{24.5)
(145)
(10.4)
(145)
(2455)
(145)
(145)
{14.5)
(14.4)
(14.5)
(1455)
(145}
(145)
(145)
(1455)
(14.4)
(14.5)
(145)
(14.5)
(14.5)
(145)
(14.9)
(14.9)
(145)

31
30
32

31
31
31
31
31

31

31
31
3.1
31
31

31
31
31
31
31
31
31
31
31
31
31
31
31

31

31
31

31

808
721
886

799
780
795
778
822
781
780
820
795
802
810
802
817
802
831
798
793
775
755
790
737
754
781
794
804
783
koY
779
776
803
817
816
820
783
829
822
804
828

851
784
827
797
791
841
828
856
823
793

818
815
850
797
789
789
749
736
810
767
765
795
721
757
806
761
754
744
815
773
788
804

" 810

833
787
812
853
818
797
817
783
824
831
816
792
794
846
788
829
818
788
834
789
809
830
857

789
376
1,112

1016
1,047
1072
1077
1,068
1,050
1,009
948
885
833
788
749
77
689
665
644
626
611
596
583
572
561
551
542
533
525
518
510
503
496
490
484
417
471
266
460
455
450
a45
440
435

T 431

426
422
418
413
409
405
401
397
393
389
386
382
379
376
376
- 378
383
387
392
395
398
399
400
401
401
401
397
387
37
387
430
488
546
607

661 -

710
754
793
826
857
884

932
954
975
996

1,017

1,039

1,060

1,079

1,098

1112

1,107

1,086

1,845
1,870
1,863
1,884

1,875
1,871
1,873
1,876
1,875
1,873
1,868
1,866

1,866 _

1,869
1,868
1,869
1,866
1,868
1,869
1,871
1,870
1,870
1,871

1,869 .

1,865
1,873
1,876
1,873
1,868
1,864

- 1,868

1,868
1,869
1,868
1,865
1,865
1,864
1,866
1,866
1,867
1,868
1,869
1,866
1,866
1,867
1,867
1,865
1,865
1,865
1,866
1,867
1,865
1,865
1,863
1,863
1,866
1,867
1,868
1,873
1,870
1,865
1,864
1,867
1,872
1,872
1,871
1,868
1,866
1,871
1,873
1,870
1,870
1,869
1,867
1,866
1,870
1,884
1,882
1877
1,872
1872
1,876
1872
1,870
1,872
1,876
1,876
1,874
1,867
1871
1,873
1,876
1,873
1,872
1,871
1,872
1,871
1,875
1,875
1,873

SPRAY

DRYER  KILN FEED Chlorine .

FLUE GAS HOUR RATE FeedRate CBF Batch Weight/Hr for

TOTAL B Scale HRT lbs to Kiln Timesec  CBF Batch
364 1,650 50 2500
360 1,660 ths Cl/hr 6.7
356 1,630 Minutes Fed 1840 Batch
363 1,684 ci% 02 Lbs/hr 246.5
Lbs fed 97.7 .

357 1,659 95 5,997
358 1,660 101 6,057
359 1,657 106 6,118
360 1,660 111 : 6,178
360 1,664 117 6,237
359 1,661 122 6,296
358 1,642 127 6,299
357 1,662 133 - 6,299
356 1,660 138 6,299
357 1,658 143 6,299
358 1,654 149 6,299
359 1,673 154 6,299
358 1,652 159 6,299
359 1,655 16.4 6,299
359 1,657 17.0 6299 .
358 1,660 175 6,299
358 1,657 180 6,299
358 1,667 186 6293 °
359 1,665 191 6,299

. 359 1,664 186 6,299
360 1,653 202 6,299
360 1,657 207 6,299
359 1,660 212 . 6,299
359 1,661 218 6,299
359 1,664 223 6,299
358 1,660 228 6,299
359 1,664 ° 234 6,299
359 1,645 239 6,299
359 1,648 2.4 6,299
359 1,671 249 6,299
360 1,630 255 6,299
360 1,651 26.0 6,299
360 1,637 2.5 6,299
360 1,640 271 6,299
361 1,642 276 6,299
360 1,645 281 6,299
360 1,664 287 6,299
360 1,641 292 6,299
359 1,639 Y297 6,299
359 1,662 0.2 6,298
360 1,644 308 6,299
361 1,633 33 6,299
363 1,655 318 223 6,299
363 1,661 05 6,299
362 1,681 10 6,299
361 1,660 16 6,299
361 1,662 . 21 6,299
361 1,661 26 6,299
361 1,679 32 6,299
362 1,677 37 6,299
362 1,659 42 6,299
362 1,662 48 6,299
362 1,666 53 6,299
362 1,654 5.8 6,298
362 1,653 64 6,299
361 1,672 6.9 6,299
361 1,670 74 6,299
359 1,650 80 6,293
59 1,669 85 6299
359 1,654 9.0 6,299
360 1,676 95 6,299
361 1,660 10.1 6,299
361 1,662 10.6 6,299
361 1,663 11 6,299
360 1,661 1.7 6,299
359 1,678 122 6,299
359 1,677 127 6,299
359 1,656 133 6 106
360 1,661 13.8 64
362 1,660 143 124
363 1,664 14.8 183
363 1,661 154 244
363 1,661 159 302
363 1,659 164 362
362 1,661 17.0 422
361 1,657 17.5 482
361 1,679 180 542
362 1,656 186 602
362 1,655 19.1 661
362 1,641 196 721
363 1,640 202 780
363 1,664 207 839
363 1,642 2.2 898
363 1,644 218 958
362 1,663 223 1,018
361 1,639 228 1,077
361 1,639 233 « 1,137
362 1,655 239 1,197
362 1,655 244 1,256
362 1,652 249 1316
362 1,646 255 1,375
363 1,668 260 1,434
363 1,668 265 1,493
362 1,669 27.0 1,553
360 1,684 276 1,613
358 1,665 281 1674




11/20/13 19:54
11/20/13 19:55
11/20/13 19:56
11/20/13 19:57
11/20/13 19:58
11/20/13 19:59
11/20/13 20:00
11/20/13 20:01
11/20/13 20:02
11/20/13 20:03
11/20/13 20:04
11/20/13 20:05
11/20/13 20:06
11/20/13 20:07:
11/20/13 20:08
11/20/13 20:09

11/20/1320:10°

11/20/13 20:11
11/20/13 20:12
11/20/13 2
11/20/13 2
11/20/13 20:15
11/20/13 20:16
11/20/13 2017
11/20/13 20:18
11/20/13 20:19
11/20/13 20:20
11/20/13 20;21
11/20/13 20:22
11/20/13 2
11/20/13 21
11/20/13 20:25
11/20/13 20:26
11/20/13 20:27

11/20/13 20:28

11/20/13 20:29
11/20/13 20:30
11/20/13 20:31
11/20/13 20:32
11/20/13 20:33
11/20/13 20:34
11/20/13 20:35
11/20/13 20:36
11/20/13 20:37
11/20/13 20:38
11/20/13 20:39
11/20/13 24

11/20/13 2
11/20/13 20:42
11/20/13 20:43
11/20/13 20:44

11/20/13 20:47
11/20/13 20:48
11/20/13 20:49

11/20/13 20:52
11/20/13 20:53
11/20/13 20:54
11/20/13 21

11/20/13 2
11/20/13 20:57
11/20/13 20:58
11/20/13 20:59
11/20/13 2
11/20/13 2.
11/20/13 21:02
11/20/13 21:03
12/20/13 21:04
11/20/13 2
11/20/13 2
11/20/13 21:07
11/20/13 21:08
11/20/13 21:09
11/20/13 2,
11/20/13 2:

11/20/13 21:12
11/20/13 21:13
11/20/1321:14

11/20/13 21:17
11/20/13 21318
11/20/13 21:18
11/20/13 2
11/20/13 2.
11/20/13 21:22

(0.1)
(0.3)
(0.2)
(0.3)
(0.4}
(0.3)
(0.4}
{0.3)
(0.3)
{03)
(0.3)
(0.3}
(0.3)
(0.3}
(0.3)
(0.3)
{03)
(0.3}
{0.3)
03)
(0.2}
(0.2)
(0.2}
(0.3)
(0.3}
(0.3)
(0.3)
(0.3}
(0.3)
(0.3)
(0.3)
(0.3)
{0.3)

03) |

{0.3}
{0.3)
{0.3}
{0.2)
(0.2)
03)
0.2)
(0.3)
(0.3)
(0.3}
(0.3}
(0.4)
{0.3)
(0.3}
{0.3)
(0.3)
{03)
(0.3)
(0.3)
(0.3)
0.3}
(0.3)
0.2)
(0.3)
(0.2)
{0.3)
(©.3)
{0.4)
(0.4}
0.3)
(0.3)
{0.3)
{0.3}
{0.3)
(0.3)
{0.3)
{0.3)
(02)
(0.3)
(0.3}
(0.3)
(0.3)
(03)
(0.3}
{0.3)
(0.3)
03)
(0.3)
02)
(0.3)
0.3)
(0.2}
0.3)
(0.3}
(03)

151
15.6
155
153
155
15.7
15.5
153
158
154
15.3
152
148
14.8
150
147
147
15.8
157
15.2
16.2
159
155
16.0
157
154
155
15.0
15.2
146
15.1
15.0
154
15.0
16.0
15.6
15.9
155
16.0
156
16.2
157
15.4
154
147
155
146
153
15.1
156
157
156
159
15.8
156
15.9
157
157
154
154
149
155
148
157
155
18,7
15.8
15.7
161
15,5
161
156
16.2
154
152
15.2
160
15.8
162
157
162
159
159
158
15.8
161
161
15.8
159

16

16
16
16
16
17
16
17
16
16
1.7
16
17
16
17
16
1.7
16
16
17
17
16
17
17
17
17
17
18
17
17
17
17
1.7
17
17
17

"7

17
17
18
17
17
17
1.7
17
17
17
17
1.7
17
17
18
17
18
17
18
18
18
17
17
18
17
17
17
18
18
138
18
17
18
17
18
17
17
17
17
17
17
1.7
17
17
17
17
17
1.7
1.6

16

16

08
07
0.7
07

0.8

08

0.8
07
0.7
07
07
0.8
0.8
o8
0.7
07
0.7
0.7
0.7
08
0.8
0.7
08
08
07
0.7
07
0.7
07
0.8
08
08
08
08
08
07
0.7
0.7
08
07
08
07
08
08
07
08
0.8

.07

07
[+X]
08
0.8
08
08
0.7
0.8
07
07
08

- 08

0.7
0.7
[£:}
0.7
0.8
0.8
07
0.7
07
0.7
08
08
07
07
08
[1%:3
08
0.8
08
07
0.7
07
07
08
08
08
o8

642,659
636,450
635,987
638,466
643,515
634,131
641,624
636,058
636,932
636,290
635,433
636,486
637,360
642,337
628,958
637,806
642,195
633,204
627,513
647,636
639,733
641,338
638,288
637,164
645,584
636,968
636,094
640,054
643372
632,436

. 633,881

636,058
639,947
635,951
638,752
639,340
631,919

634,363

642,712
634,327
637,895
636,290
634,149
627,192
634,666
634,470
650,526
635,772
637,539
640,268
645,120
640,429
631,437
631,669
647,065
644,924
633,007
651,186
636,290
645,513
637,931
637,788
643,818
633,400
638,734
640,553
636,629
643,301
638,092
645,085
641,481
633,400
646,762
645,548
640,928
636,415
633,203
625,515
631,045
635,790
632,650
635,737
637,842
638,752
643,301
640,768
633,186
640,125
646,904

638,242
638,223
638,202
638,208
638,119
637,883
637,831
637,926
637,961
638,091
638,177
638,209
638,224
638,199
638,263
638,282
638,251
638,367
638,367
638,303
638,343
638,358
638,443
638,447
638,455
638,522
638,573
638,485
638,474
638,516
638,465
638,556
638,478
638,431
638,395
638,387
638,452
638,348
638,294
638,323
638,305
638,255
638,198
638,278
638,063
637,990
637,982
638,075
638,040
638,042
638,025
637,974
637,897
637,978
637,880
637,847
637,792
637,616
637,414
637,321
637,419
637,330
637,377
637,365
637,248
637,353
637,404
637,452
637,366
637,344
637,209
637,288
637,276
637,342
637,496
637,544
637,498
637,553
637,480
637,560
637,442

" 637,459

637,369
637,423
637,464
637,437
637,319
637,432
637,370

74
7.4
7.1
75
70
7.7
72
7.5
75
73
7
7.5
76
75
73
74
77
7.2
7.5

" 74

7.7
7.6
74
7.7
74
75
76
7.9
7.6
7.5

<75

76
8.0
7.6
76
77
7.8
76
77
81
79
79
76
7.7
84
81
75
74
75
7.4
74
7.4
7.4
7.8
76
7.8
7.7
80
17
7.6
8.0
7.7
79
7.6
7.9
7.6
8.0
7.7
77
77
8.1
81
7.7
74
76
7.7
76
76
2.7
7.9
75
7.7
77
8.0
79
78
7.9
79
7.6

(145)
(14.5)
(145
(14.5)
(14.4)
(14.5)
(145)
(14.4)
(14.5)
(14.5}
(14.4)
(145
(18.4)

(145) -

(14.5)
(14.5)
(14.5)
(14.5)
(14.5)
(14.5)
(14.4)
(145)
(145)
(1455)
{14.5)
(14.4)
(14.5)
(14.5)
(145)
(145}
(14.8)
(14.5)
(14.4)
(14.5)
(145)
(14.4)

(24.5)

(14.5)
(14.5)
(14.5)
(145
(14.5)
(14.4)
(145)
(14.5)
(144)
(14.5)
(145)
(145)
(14.5)
(14.5)
{14.5)
(145)
(14.5)
(145)
(14.5)
(14.5)
(145)
(24.9)
(145)
(14.9)
(1455)
(145)
(145)
(145
(14.5)

(145)

(145)
(14.5)
(145)
(14.5)
(14.5)
(145)
(14.5)
(14.5)
(24.5)
(14.55)

(24.4) -

(14.4)
(14.4)
{145)
{14.5)
(14.5)
(14.5)
(14.4)
(14.5)
(14.5)
14.4)
(24.5)

31
31
31
3.1

31
31
31
31
31
31
32
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
3.1
31
31
31
31
31
31
31
31
31
31
31
31
31
31

31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
3.1
31
31
31
32
31
31
31
31
31
31
31
31
31
31
31
31
3.1
31

T 31

31
3.0
31
3.1
31
3.1

820

809

845

783
839
839
818
842
809

799 -

839
807
816
834

822
794
850
779
761

T 823

759
811
828
793
816
807
833
827
808
781
839
832
798
776
849
788

774
833
813
801
852
806
830
795
811
793

818
798
832
808

847

812
837
773
766
834
802
842
815
830
807
855
789
783
822
817
828
814
823
801
857
793
850
784
822
824

. 823

800
827
886
813
851
830
812
845

1,067
1,047

1,032

1,010
989
968
950
941

935

935
950
978
1,008

1,037

1,062
1,082
1,084

1071

1,054
1,032
1,007
282
- 958
938
924
219
937
971
1,010
1,047
1,076
1,090
1,083
1,064
1,042
1,020
1,000
982

951
939
931
933
966
1,002
1,036
1,065
i,080
1,077
1,060
1,040
1,017
994
973
956
942
934
936
958
992
1,025
1,055
1,074
1,075
1,062
1,044
1,021
939
979
960
945
937
936
953
984
598
982
950
898

747
m

- 679

651
629

592
s77

1,871
1,869

1,873
1,874
1,869
1,870
1,867
1,867
1,867
1,867
1,871
1871
1,872
1,867
1,867
1,866
1,868
1,872
1,871
1,868
1,867
1,863
1,865
1,864
1,864
1,864
1,865
1,866
1,865
1,864
1,865
1,866

356
356
358
360
361
350
359
358
358
357
358
360
360
360
360
359
359
359
359
359
359
359
359
359
359
359
359
3860
360
360
361
350
360
360
360
360
359
359
359
359
359
360
361
361
361
362
362
363
363
363
362
362
361
360
361
362
362
362
362
362
362
362
362
361
361
360
360
360
361
361
361
361
361
361
362
363
363
362
360
360
360
361
361
362
362

361 -

360
360
360

1,667

1,611
1673
1676
1672
1674
1,676
1,657
1,651
1,653
1,653
1,673
1,673
1,653
1,655
1,673
1,671
1,670
1,666
1,665
1,663
1675
1,674
1,653
1,670

‘1,651

1,665
1,663
1,664
1,662
1,647
1,646
1,663
1,655
1,655
1,653
1,652
1,651
1,652
1,652
1,652
1,634
1,654
1,654
1,666
1,665
1,660
1,663
1,678
1,655
1,675
1,675
1,657
1,673
1,655
1,672
1,651

1,648

287
292
297
303
308
313
318
05
10
16
21
26
3.2
37
42
48
53
58
64
6.9
74
79
85
2.0
95
101
106
111
1.7
122
2.7
133
138
143
14.9
154
159
165
170
17.5
18.0
18.6
191
196
202
207
212
218
223
22.8

T 234

239
244
25.0
255
260
265
271
276
281
287
28.2
297
303
308
313
318
05
1.0
16
21
26
32
3.7
42
a8
53
58
63
6.9
74
8.0
85
2.0
9.6
101
10.6
111
11.7

318

318

1.7

1,732
1,791
1,851
1,910
1971
2,031
2,090
2,150
2,209
2,269
2,328
2,388
2,447
2,507
2,564
2,626
2,686
2,745
2,804
2,865
2,924
2,982
3,042
3,102
3,162
3,220
3,281
3341
3,400
3,460
3,519'
3,579
3,638
3,699
3,758
3,817
3,877
3,936
3,995
4,056
4,115
4,175
4,234
4,204
4,353
4,412
4,472
4,532
4,591
4,651
am
4,768
4,829
4,889
4,949
5,007
5,068
5,127
5,184
5,245
5,307
5,366
5,426
5,485
5,545
5,604
5,664
5,723

" 5,783

5,839
5,902
5,961
6,021
6,079
6,138
6,198
6,259
6,272
6,272
6,272
6,272
6,272
6,272
6,272
6,272
6,272
6,272
6,272
6,272

436




S

DateTime
Target
Average
Minimum
Maximum

11/21/13 918
J1/21/139:19
11/21/139:20
11/21/139:21
11/21/139:22
13/21/139:23
11/21/139:24
11/21/139:25
11/21/139:26
11/21/13 9:27
11/21/139:28
11/21/13 929
13/21/139:30
11/21/139:31
11/21/139:32
11/21/139:33
11/21/13 9:34
11/21/139:35
11/21/139:36
11/21/139:37
11/21/139:38
11/21/13 9:39
11/21/13 9:40
11/21/13 9:41
11/21/139:42
11/21/139:43
11/21/139:44
11/21/139:45
11/21/13 9:46
11/21/13 9:47
11/23/139:48
11/21/13 9:49
11/21/139:50
11/21/139:51
11/21/139:52
11/21/139:53
11/21/139:54
11/21/13 9:55
11/21/139:56
11/21/13 9:57
11/21/139:58
11/21/139:59
11/21/13 10:00
11/21/1310:01
11/21/1310:02
11/21/13 10:03
11/21/13 10:04
11/21/1310:05
11/21/1310:06
11/21/13 10:07
11/21/13 10:08
11/21/1310:09
11/21/1310:10
11/21/1310:11
11/21/1310:12
11/21/13 10:13
11/21/13 10:34
11/21/1310:15
11/21/13 10:16
11/23/1310:17
11/21/13 10:18
11/21/1310:19
11/21/13 10:20
11/21/1310:21
11/21/1310:22
11/21/1310:23
11/21/1310:24
11/21/1310:25

11/21/1310:26

11/21/1310:27
11/21/1310:28
11/21/13 10:29
11/21/13 10:30
11/21/13 1031
11/21/1310:32
11/21/1310:33
11/21/1310:34
11/21/1310:35
11/21/13 10:36
11/21/1310:37
11/21/13 1038
11/21/13 0:39
11/21/13 10:40
11/21/13 10:41
11/21/13 10:42
11/21/13 10:43
11/21/13 1044
11/21/13 10:45
11/21/1310:46
11/21/13 10:47
11/21/13 10:48
11/21/13 10:49
11/21/13 1050
11/21/1310:51
11/21/13 10552
11/21/13 1053
11/21/13 10:54
11/21/13 1055

{0.2) 15.3 01 0.8 643,479 638,045 77 (14.5} N n7 1,074 1,870 353 1,658

STACK Spray Stack Flow Pressure e SCC SPRAY CBF
CARBON 02 Oryer Soda (1 Min STACK Drop KI-101 Feed KILN FLUE OUTLET DRYER KILN FEED Chlorine  Batch
MONOXIDE  ANALYZER Stack Opacity Ashflow  Running GASONE AcrossBag Assembly  KilnSpeed GASTEMP CBFExit TEMP FLUEGAS HOUR RATE feedRate Time  Weight/Hr
DETECTOR ] Detector Cntrl Avg) HR AV House Pressure. Controller HISELECT GasTemp {(MEDIAN) TEMP TOTAL B Scale HRTIbs  to Kiln sec for CBF Batch
AIT_407_A.Val AIT_A09_B_ AIT_411.Value FT_313.Val FT_412.Vali STACK_GA PDI_359.Va PI_105.Valu ST_112.Val TI_104HSEL TI_204.Va TI_268MED TI_308ME! KILN_FEED_| MAX_WT_B.ValueCBF_BATCH_TIME_SEC.Value
3.00 © 634,000 " 1,845 364 1,650 50 250.0
0.1) 15.6 02 08 638,073 637,934 7.7 (14.5) 31 708 773 1,870 360 1,640 Lbs Clfhr 6.7
{0.3) 14.2 00 07 619,324 637,262 71 (147 . 27 505 362 , 1,858 353 1,423 Minutes Fed 186 Batch
38 16.4 v 04 o8 651,204 638,601 83 (14.5) 33 823 1,095 1,885 366 1,704 ax 21.14% Lbs/hr 247.4
» Lbs fed 98.8
(0.2} 15.7 01 07 635,826 638,427 2.5 (14.5) 3.0 558 505 1,885 354 1,512 95 6,941 482
0.2) 16.2 0a o7 629,992 638,392 77 {14.5) 30 588 497 1,879 356 1,552 101 6,941
©.2) 161 01 07 636,076 638,481 7.7 (14.5) 30 617 488 1,868 358 1,570 10.6 6,941
(0.2) 15.7 0.0 0.8 645,388 638,542 2.5 (14.5) 3.0 617 481 1,864 3s8 1,605 111 - 6,841
0.2) 16.0 0.0 08 638,877 638,456 74 (14.5) 30 580 474 1,864 356 1,625 1317 6,941
(02} 154 0.2 0.8 641,428 638,513 7.5 (14.5) 30 544 467 1,879 355 1,662 12.2 6,941
©3) 16.0 0.0 0.8 635,130 638,513 75 {14.5) 3.0 545 460 1,884 354 1,682 127 6,341
(0.0} 160 00 o8 630,117 638,579 7.6 (14.5) 3.0 597 454 1,880 353 1,704 133 6,941
(0.0) 15.7 0.0 0.8 639,126 638,601 7.8 (14.5) 3.0 615 448 1,872 354 T 1,704 13.8 6,941
0.1) 16.2 01 07 634,524 638,523 76 {14.5) 30 662 442 1,863 355 1,684 143 6,941
{0.0} 157 01 . 07 640,030 638,520 7.7 (14.5) 30 615 436 1,863 357 1,679 149 6,941
0.1) 15.8 0.0 0.7 641,552 638,427 77 {14.5) 30 580 431 1,869 358 1,658 15.4 6,941
{©1) 156 01 03 639,626 638,386 76 (14.5) 30 559 426 1,880 359 1,638 159 6,941
(0.0} 159 0.0 07 644,335 638,306 77 {14.5) 30 - 541 421 1,883 359 1,647 16.4 6,341
©41) 16.3 01 03 639,323 . 638,323 76 (14.5) 30 542 415 1,879 359 1,627 17.0 6,941
{0.0) 16.0 01 . 07 634,327 638,310 7.8 (14.5) 30 523 411 1,877 357 1,628 17.5 6,941
1) 16.4 01 0.8 637,485 638,045 78 (14.5) 30 505 407 1,870 356 1,602 . 180 6,941
{01} 159 a1 08 636,361 637,969 79 (14.5) 30 511 403 1,870 355 1,587 186 6,941
©.2) 159 0.1 08 636,754 637,973 78 {14.5} 30 580 398 1,872 3s5 1,630 181 6,941
(0.1} 157 01 0.7 635,612 637,995 7.7 (145) -+ 30 5717 394 1,870 356 1,607 19.6 6,941
[LBY) 16.1 0.1 0.7 645,673 638,089 , 80 {14.5) 30 545 390 - 1,867 3s8 1,604 20.2 6,941
0.2) 156 01 07 641,338 638,123 79 (14.5) 30 522 387 1,877 359 1,603 207 6,941 -
{0.2) 16.0 a1 08 635,612 638,065 7.8 (14.7) 30 | 608 386 1,876 359 1,582 212 6,941
(0.2) 156 01 0.8 643,295 638,000 2.7 (14.6) 30 588 387 1,874 358 1,575 218 6,941
{0.2) 161 01 0.7 637,307 638,057 7.7 (14.7) 30 584 389 -~ 1,868 356 1,564 223 6,941
0.2) 15.8 01 08 631,705 638,106 8.0 (14.5) 3.0 620 391 1,866 355 1,538 228 - 140
.2} 15.7 01 08 639,037 638,067 76 (14.5) 30 625 392 1,867 354 1,508 234 52 .
{0.2) 15.7 (153 0.8 639,786 638,116 7.8 (14.5) 30 650 387 1,869 354 1,501 239 111 “
(02" 16.0 01 97 633,221 638,166 79 (14.5) 30 641 377 1,866 357 1,492 244 1n
{0.2) 15.7 01 07 634,577 638,109V 7.8 N (1a.5) 30 633 369 1,863 359 1,468 249 232
(0.0) 156 01 a7 637,164 638,092 7.9 {1a5) 3.0 639 365 1,866 360 1,447 255 285
01 15.6 01 08 639,572 638,191 8.0 (14.5) 3.0 636 363 1,868 361 1,446 26.0 351
01 155 02 08 635,219 638,185 78 (14.5) 30 637 362 1,869 361 1,424 26.5 411
0.0 156 01 03 640,839 638,121 78 .(14.5) 30 702 363 1,869 360 1,423 271 470
(0.1) 152 0.2 07 639,233 638,163 7.9 (14.5) 3.0 658 364 1,870 359 1,446 276 529
01 159 01 08 639,947 638,167 79 {14.5) 30 €69 366 1,867 357 1,469 281 589
(0.0} 154 0.2 08 637,003 638,174 7.9 (14.5) 30 - 663 369 1,868 357 1,491 287 649
(0.0} 15.8 0.2 o8 622,482 638,148 7.8 {145) 3.0 619 3an 1,868 357 1,533 292 709
01 154 0.2 07 - 642,409 638,021 7.9 (14.5) 30 589 376 1,875 358 1,555 29.7 767
0.1 15.8 0.2 07 640,143 638,047 81 (14.5) 30 638 381 1,877 360 1,576 303 828
0.1 154 0.2 07 636,397 638,027 | 83 {145}, 30 €61 388 1,875 361 1,620 308 886
{0.1) 158 02 08 637,146 638,007 81 (14.5) 3.0 637 398 1,869 361 1,639 313 947
01 156 . 02 o8 649,580 638,137 7.8 (14.6) 30 659 407 1,865 360 1,661 319 223 1,005
{03) 153 01 038 640,090 638,164 7.7 (14.6) 30 679 415 1,868 360 1,681 0.5 1,065
(0.0) 156 01 08 639,483 638,255 7.7 (14.5) 3.0 629 422 1,867 359 . 1,635 1.0 1,125
0.1) 15.2 0.2 08 627,780 638,189 . 79 {14.5) 30 588 427 1,875 359 1,654 16 1,185
{o.1) 16.0 01 07 648,635 638,124 7.8 (14.6) 30 663 432 1,874 359 1,653 21 1,243 .
01 156 01 a7 644,443 - 637,929 2.9 (14.6) 3.0 855 435 1,870, ° 360 1,634 2.6 1,303
(0.0} 15.8 0.2 07 641,660 637,917 17 (14.5) 30 650 438 1,863 361 1,657 32 1,361
0.1) 155 " o4 .07 630,545 637,918 7.8 (14.5) 30 648 443 1,864 362 1,638 37 1,423
(0.0) 155 01 07 636,129 637,807 2.7 {14.6) 3.0 714 463 1,870 363 1,660 42 B 1,481
{0.1) 145 ~01 07 641,338 637,886 79 (14.5) 3.0 666 516 1,879 363 1,659 48 1,542
0.0 14.6 01 o8 640,928 637,851 17 (145) 30 739 582 - 1,882 362 1,637 53 1,602
{01} 144 01 08 ©32,347 637,793 81 (14.5) 3.0 691 650 1,879 361 1,659 58 1,661
(01) 146 01 08 637,556 637,717 ' 1.7 (14.6) 30 677 n3 1,875 360 1,675 64 1,721
©.1) 144 01 0.7 634,898 637,454 81 (14,5} 30 684 T 1,877 360 1,670 69 1,778
. {0.1) 148 | 01 0.7 636,040 637,418 79 (14.6) 3.0 635 819 1,874 360 1,664 74 1,840
(0.0) 144 (5 07 631,473 637,384 80 {14.6) 30 659 861 1,880 + 361 1,666 8.0 1,898
(0.0} 14.6 02 0.7 638,538 637,417 7.8 (14.6) 30 708 893 1,882 362 1,667 85 1,858
0.1) 142 ot 08 619,324 637,473 8.0 (14.5) 30 - 666 932 1,882 363 1,671 2.0 2,017
0.0) 145 01 » 08 643,693 637,274 8.2 (14.6) 30 729 961 1,883 363 1,671 9.5 2,078
38 14.2 01 08 634,934 637,318 81 (14.6) 30 7 680 - 9% 1,885 363 1,654 0.1 2,138
- 36 145 0.0. [22:] 637,449 637,347 75 {14.5) 30 701 1,015 1,880 363 1,658 10.6 2,197
04 147 01 0.8 640,839 637,448 75 (1a.5) 3.0 743 1,041 1,872 362 1,667 11 2,256
0.1) . 182 01 0.8 646,262 637,376 75 (14.6) 3.0 679 1,058 1,861 362 1,670 1.7 2,316
©@2) - 154 01 08 636,986 637,402 74 (14.5) 30 729 1,050 1,858 | 361 1,654 122 2,376
{0.3) 150 01 08 624,034 637,391 76 (14.5) 30 701 1,030 . 1,864 360 1,670 127 2,435
(0.3} 158 01 08 622,286 637,262 78 {14.6) 3.0 714 1,006 1,864 . 360 1,671 133 2,494
{0.2) 153 0.0 0.8 640,785 637,362 2.7 (14.6) 30 693 993 1,866 360 1,666 138 2,555
.2} 157 01 07 633,757 637,439 77 - {14.6) 3.0 73 979 1,864 361 1,666 143 2,614
(0.2) 152 01 0.7 634,720 637,394 15 (14.6) 30 703 961 1,865 361 1,652 149 2,673 ~
{0.3) 15.6 2.2 0.7 624,837 637,469 7.7 (14.6) 3.0 722 942 , 1,865 362 1,669 154 2,73
©.2) 157 01 07 640,607 637414 2.7 . {1as) 30 702 9229 1,864 362 1,671 159 2,791
(03) 15.6 01 07 627,531 637,558 7.6 (14.6) 30 746 924 1,865 361 1,667 16.5 2,852
0.2} 147 01 08 629,725 637,605 7.5 {145} 3.0 705 941 1,811 360 1,648 17.0 2,911
0.2) 148 02 [X:] 646,548 637,579 » 7.6 {14.5) 31 741 981 1,875 360 1,632 175 2,970
{0.3) 14.8 01 0.8 632,222 637,682 7.6 (145) 31 729 1,028 1,874 360 1,658 180 3,030
0.3) 146 0.2 0.8 634,559 637,719 79 (14.5) 31 - N8 1,067 1,871 360 1,658 18.6 3,090
©3) 148 . 01 08 638,823 637,669 7.7 (1a.5) 31 728 1,091 1,868 361 1,639 121 3,150
(0.3) 153 01 o8 636,201 637,664 76 {14.5) 31 708 1,095 1,864 362 1,641 19.6 3,209
0.3) 151 01 07 642,623 637,541 76 (14.5) 31 758 1,087 1,866 362 1,666 202 3,269
{0.3) 153 01 0.7 647,814 637,586 80 (14.6) . 31 707 1,068 1,867 361 1,644 207 3,329
(0.3} 157 01 - 07 636,522 637,646 7.8 {14.5) RS 701 1,048 1,865 360 1,648 212 3,389
(0.1) 156 01 08 642,516 637,738 1.7 (14.5) 31 756 1,025 1,865 359 1,658 217 3,447
01 15.3 01 08 636,522 637,676 78 (145) 31 702 1,004 1,867 359 1,648 223 3,508
(0.0 158 01 08 648,064 637,673 77 {14.5) 31 732 * 985 1,866 358 1,644 228 3,567
©1) 15.7 01 08 644,246 637,755 7.6 (14,5) 31 728 965 1,866 358 1,668 233 3,626 -
(0.) 157 o1 08 638,234 637,736 79 {14.5) 31 728 947 1,866 359 1,648 239 3,684
(0.1) 15.4 01 0.7 633,007 637,734 7.8 (14.5) 3.0 e 706 932 1,869 359 1,635 244 3,746
{0.1) 15.7 o1 0.7 637,878 637,724 78 (14.5) 28 <0 925 1,872 360 1,660 250 3,804
(0.3} 154 [0 07 640,571 637,776 7.9 (14,5) 27 662 935 1,877 361 1,664 255 3,865
©2) 15.5 01 07 647,011 637,739 8.0 (145) 27 728 962 1,873 362 1,645 26.0 3,924
0.0 147 01 9.7 644,335 637,842 | 15 {14.5) .27 718 999 1,873 362 1,646 265 3,984
0.1) 152 01 08 646,655 638,029 7.6 A (14,5) 27 760 1,036 1,872 361 1,648 271 4,043
{0.1) 147 0.2 (2] 640,482 638,030 7.5 (2a.6) 30 762 1,067 1,874 358 1,669 276 4,103
0.3) 146 01 08 641,909 638,111 X (14.:5) 30 752 1,086 1,877 356 1,663 281 4,162
(0.3) 153 02 0.8 636,540 638,088 " 18 (1a5) 3.0 <795 1,087 1,874 354 1,681 28.7 4,222
292 4,281




11/21/13 10:56
11/21/13 10:57
11/21/13 10:58
11/21/13 10:59
11/21/13 12:00
11/21/13 11:01
11/21/1311:02
11/21/1311:03
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_ Rotary Kiln Incinerator Exhaust Stack

" General Dynamics — Carthage, MO
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Particulate Traverse Point Locations for Circular Stacks

Facility: General Dynamics

Source Identification Rotary Kiln Incinerator

Stack Diameter: 30 Inches

Sampling Locations: 8.00 diameters downstream

70,0 diameters upstream

Minimum Number of Traverse points

as specified by EPA Method 1 12
Number of traverse points sampled: 12
Traverse Point Percent of Stack Diameter Distance in Inches
Number From Inside Wall From Inside Wall*
1 4.4 13
2 14.6 4.4
3 29.6 89
4 70.4 21.1
5 854 25.6
6 95.6 28.7

*Traverse points located within 1. 00" to the stack wall for stacks havang an inside diameter greater than
24" will be relocated as well as traverse points located within 0.50 inches to the stack wall on stacks

with 3 24" 10 or less to meet crienia
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" Summary of Results - PCDD /PCDF
~ General Dynamics
Rotary Kiln Incinerator - Building 6
Carthage, Missouri

Sample Volume
Sample Volume

96.299 dscf Volumetric Flow Rate 6412 DSCFM
273 m’

.Run 2 Sample Collected EPA  Toxic Equivalency®
Isomer (pg) Equivalency (ng/dscm) \
_ Factor » )
2378-TCDD 50 1 1.8E-03
12378-PeCDD 11.0 05 2.0E-03
123478-HxCDD 5.0 0.1 1.8E-04
123678-HxCDD 8.0 01 ~ 2.9E-04
123789-HxCDD 13.0 0.1 4.8E-04
1234678-HpCDD 28.0 0.01 1.1E-04
Total OCDD 67.0 0.001 " 2.5E-05 ‘ .
2378-TCDF 77 0.1 2.8E-03
12378-PeCDF 58 - 0.05 1.1E-03
23478-PeCDF 90 0.5 1.7E-02
'.123478-HXCDF 148 - 01 5.4E-03
123678-HxCDF 86 o1 - 3.2E-03 -
234678-HxCDF 54 0.1 2.0E-03
123789-HxCDF 18 .01 6.6E-04
1234678-HpCDF 209.0 0.01 7.7E-04
1234789-HpCDF 62 0.01 2.3E-04
Total OCDF 139 0.001 5.1E-05
TOTAL TEQs (ng/m®) 0.038
TOTAL TEQs (ng/m® @ 7 % 0,) | 0.096

V.S EPA (1989) Toxic Equivalency Factor
®PCDD/PCDF Standard = 0.4 ng/dscm

3of 5| 1/27/2014
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" Summary of Results - PCDD/PCDF

General Dynamics
Rotary Kiln Incinerator - Building 6
. o Carthage, Missouri
Sample Volume 95,782 dscf Volumetric Flow Rate 6356 DSCFM
Sample Volume 2.71 m® 2 ’
" Run3 ' Sample Collected EPA Toxic Equivalency
Isomer . (p8) Equivalency . (ng/dscm)
. ‘ ; Factor '
2378-TCDD ‘ 70 1 2.6E-03
12378-PeCDD 12 0.5 | 2.2E-03
123478-HxCDD | 6 01 | 2.2E-04
123678-HxCDD =~ . 9 % | ~ 3.3E-04
123789-HxCDD | 14 041 ' 5.2E-04
1234678-HpCDD ' 26 : 001 9.6E-05
Total OCDD ‘ 70 0.001 =~ 2.6E-05
2378-TCDF - 125 0.1 ‘ 4.6E-03
12378-PeCDF . 65 0.05 . 1.0E-03 °
23478-PeCDF .90 05 1.7E-02
.123478-ch1)F - 82 01 3.0E-03
123678-HxCDF - 83 041 3.1E-03
234678-HXCDF - 57 0.1 - 2.1E-03
123789-HxCDF 17 0.1 6.3E-04
1234678-HpCDF 217.0 001 8.0E-04
1234789-HpCDF 85 001 2.4E-04
Total OCDF ~ 108 ©0.001  4,0E-05
TOTAL TEQs (ng/m®) ' i 0.038
TOTALTEQs (ng/m*@7 % 0,) | 0.099

"U.S EPA (1989) Toxic ’Equivélency Factor
*pCDD/PCDF Standard = 0.4 ng/dscm

i, o | ‘D'BmENEGEné

FAGen-Qynamics 3374151301 Souvce- Teatg V- D\Butiding E\Hide &_M73 Aurs 3 2 3aba\PCOD




w

Summary of Results - PCDD/PCDF
General Dynamics
Rotary Kiln Incinerator - Building 6

‘ ‘ . Carthage, Missouri
‘Sample Volume 96.450 dscf ' Volumetric Flow Rate 6403 DSCFM
Sample Volume ~ 2.73 m® ) |
‘Run 33 : “Sample Collected EPA Toxic Equivalency °
Isomer (ug) Equivalency ~ (ng/dscm)

‘ Factor _
2378-TCDD © 8.0 1 ~ 29E-03
12378-PeCDD - 14.0 0.5 2.6E-03
123478-HxCDD 70 0.1 2.6E-04
123678-HxCDD 11.0 0.1 4.0E-04
123789-HxCDD - 170 0.1 " 6.2E-04
1234678-HpCDD 38.0 001 - 1.4E-04
Total OCDD 620 0.001 2.3E-05
2378-TCDF 178 01 6.5E-03
12378-PeCDF ' 70 0.05 - 1.3E-03
23478-PeCDF . 100 0.5 1.8E-02

‘123478-chm= | 178 0.1, 6.5E-03
123678-HxCDF 107 01 3.9E-03
234678-HxCDF ) 81.0 0.1 3.0E-03
123789-HxCDF ‘ 23.0 0.1 8.4E-04
1234678-HpCDF 246.0 0.01 9,0E-04
1234789-HpCDF - 820 0.01 " 3,0E-04
Total OCDF . 109.0 0.001 4,0E-05
TOTAL TEQs (ng/m?) ' o © o 0.049
TOTAL TEQs (ng/m?® @ 7 % 0,) 0.126

?U.S EPA (1989) Toxic Equivalency Factor
" ®pCDD/PCDF Standard = 0.4 ng/dscm
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Test Data Summary and Calculations
- General Dynamics
Rotary Kiln Incinerator - Building 6

Carthage, Missouri

Parameter Run2 Run3 Run4
Run Date 20Nov13 20Nov13 21Nov13
Start/Stop Time R 1449-1754 1818-2122 0918-1224
Duration of Run, Minutes 180 180 180
Ave. Nozzle Diameter, inches 0.265 0.265 0.265
Pitot Calibration Factor, CF 0.84 0.84 0.84
Meter Gamma 1.020 1.020 1.020
Meter Delta H, inches of H20 1.990 1.990 1.990
Stack Diameter, inches . 30 30 30
Rectangular Width, inches 0 0
Rectangular Length, inches 0 0
Stack Area, sq.ft. ‘ 491 491 4.91
Barometric Pressure, inches of Hg 28.87 28.87 29.03
Static Pressure, inches of H20 -0.41 -0.36 -0.38
Dry Gas Meter Sample Volume, (VM)ft3 )

Initial - 83.319 180.474 277.932

Final _ »180.329 276.701 372.704

Actual Volume Collected 97.01 96.227 94.772
Ave. Stack Temperature, Ts(F) 221.7 223.3 215.2
Ave. Meter Temperature, Tm(F) 64.7 63.3 54.6
Ave. Run Delta H, inches of H20 0.93 0.92 0.92
Ave. Square Root of Delta P 0.5656 - 0.5614 0.5606
Moisture Data '
Volume of water collected, mls 614.7 610.8 618.4
Silica Gel, grams 28.6 30.6 28
Total Collected, mls 643.3 641.4 646.4
ORSAT Data

%02 15.50 15.60 15.60

%C02 3.78 3.60 3.50

%CO '
C ions
Vw(std), scf = 30.280 30.191 30.426
Vm(std), dscf = 96.299 95.782 96.450
Bws= 0.239 0.240 0.240
Md= 29.22 29.20 - 29.18
Ms= 26.54 26.52 26.50
Vs, ft/sec= 38.3 38.1 377
Qs, acfm = 11,288 © 11,222 11,112
Qs(std), dscfm = 6,412 6,356 6,403
Isokinetic Sampling Rate, % 107.0 107.3 107.3

An = area of the nozzle
As = area of the stack

Vw(std) = volume of water vapor in gas, standard conditions = 0.04707*Vlc

Vm(std) = vol. of gas sampled, standard conditions = 17.647 x Vm x gamma x [Pb + (dH/13.6)] /Tm(R)

Bws = water vapor in gas stream, proportion by volume = Vw(std)/(Vm(std) + Vw{std))

Md = molecular weight of stack gas, dry basis = (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 + %CO0)]

Ms = molecular weight of stack gas, wet basis = [Md x (1-Bws)] + (18.0 x Bws)

Vs = stack gas velocity = 85.49 x Cp x (avg. Sq Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)]

Qs = stack gas flow rate = Vs x As x 60 .

\ Qs(std) = stack gas flow rate, standard condltlons Qs x (1-Bws) x (528/(Ts(R)) x (Ps/ 29. 92) -
Isokinetic sampling rate = {(Ts(R)) x [(0.00267 x VIc) + (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60)
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‘ | | Field ba‘ummary | ' ’

General Dynamics . )
Rotary Kiin Incinerator - Building 6
Carthage, Missouri ‘
Run2’ Run 3 Run 4
Traverse| Stack | Delta | Delta Tm(F) SQRT Stack | Delta | Delta Tm(F) SQRT Stack [ Delta | Delta Tm(F) SQRT
IPaint < | Temp(s) |- P H in _ out | Delap Temp(F) | P H | in  out] DeltaP Temp(F) 4 H inn out | beltaP

>
=

216 030 |087 | 67 | 62
221 0.31 {050 | 66 | 62
220 030 | 087 | 66 | 62
222 0.33 | 096 | 67 | 62
222 034 | 099 | 68 | 62
222 [ 035 {100 ) 68 | 62
223 034 [ 099 | 69 | 62
224 0:35 | 1.00 | 69 | 63
224 035 | 1.00 | 70 | 63
223 0.34 1099 | 70 | 63
225 0.33 096 | 69 | 63
225 (1033 o096 |71 |63
223 (027 {079 | 71 | 64
223 | o028 |081 | 70 | 63
223 029 | 084 | 69 | 63
220 024 1070 | 69 | 63
222 0.24 | 070 { 69 | 63
220 022 | 064 | 68 | 62
221 030 {087 {61 |59
222 031 {090 | 62 | 59
222 031 1090 | 63 | 59
220 (030 {087 | 65 [ 59

. 220 030 | 087 l'65 | 60
221 031 1090 | 66 | 60
223 039 {110 | 67 | 60
223 037 | 110 [ 67 | 61
222 039 1110 | 68 | 61
224 037 110 | 68 | 61
224 [ 037 [1.10 [ 68 { 62
224 1037 {110 | 69 | 62
21% 033 [ 096 ; 69 | 62
219 [ 032 (093 | 69 | 62 0.5657
220 0.33 | 096 | 69 | 62 0.5745
219 033 1096 | 69 | 62 0.5745
220 | 032 |093 | 69 ] 62 0.5657
219 033 {096 | 69 [ 62 0.5745

0.0000

veragel 222 | 032 ] 093 | 68 | 62 | 0.5656

— 222 |0.32 | 093 | 64 |61 | 05657
2211031 | 090 [ 64 |61 | 05568
220|032 | 083 | 65 |61 | 0.5657
222 1034 | 099 |66 |61 | 05831
222 1034 | 099 | 66 |63 | 05831
222|033 | 096 | 66 |61 | 05745
222 |0.32 | 083 | 66 |61 | 0.5657
222 |0.34 |090 | 68 |61 | 05831
2241034 (099 [ 66 |61 | 05831
224 | 033 096 | 68 |61 | 05745
225 | 033 | 096 | 66 160 | 05745

0.30 [ 087 | 48 | 48 0.5477
209 |030 {087 [ 49 | 48 0.5477
209 o030 {087 |50 | 48 0.5477
213 | 033 [096 [ 52 | 49 | 05745
213 ] 033 [ 056 [ 54 | 49 0.5745
213 [ 034 | 099 | 85 [ SO 0.5831
213 034 [ 099 [ 55 ! a9 0.5831
215 ] 034 {099 | 56 | 50 0.5831
215 1034 [ 099 | s6 | 50 0.5831
215 | 034 | 099 | 57 |50 |- 0.5831
216 034 {099 | 58 {51 0.5831
216 1034 | 099 | 57 | 51 0.5831
215 (031 | 090 |58 |51 0.5568
216 | 031 ] 090 | 58 | 52 0.5568
216 1031 /090 |58 |52 | 05568
215 | 028 | 081 |58 | 51 0,5292
214 1028 081 (S8 | S2 0.5292
214 | 027 | 079 | 58 | 52 0.5196
213 | 032 | 093 | 54 | s2 0.5657
212 1032 | 093 | 57 | 52 0.5657
213 [ 032 | 093 | 58 | 53 0.5657
215 (035 [ 1.02 [ 58 | 53 0.5916
215 1035 | 102 | s8 | 53 0.5916 -
216 1035 1102 |s9 |53 0.5916
218 | 033 096 |60 | S3 0.5745
218 | 034 | 099 | 60 | 53 0.5831
218 (035 J 102 | 60 | 54 0.5916
218 [ 034 | 099 [ 61 | 54 0.5831
219 033 [ 096 | 61 | 54 0.5745
219 (033 {096 | 61 | 54 0.574S
219 [ 030 lo87 | 61 | 55 0.5477
218 | 028 | 081 | 61 | 55 0.5292
218 | 0.28 1081 | 61 | 54 0.5292
218 025 | 073 | 60 | 54 0.5000
217 1025 |.073 | 60" | 55 0.5000
217 [ 0.25 {073 [ 60 | 55 0.5000
0.0000

215 032 | 092 | 87 | 52 | 0.5606

225 1033 | 086 | 66
224 1032 | 093 | 66
224 - 1032 | 093 | 66
224 1032 1093 | 65
223 1026 | 076 | 65 0.5099
223 1026 | 0.76 ) 65 0.5099

60
60 0.5745
60
&0
€0
80
. 60
222 1026 1076 )| 65 |60 0.5099
&0
80
60
60
60
61
60

0.5657
0.5657
0.5657

224 | 0.34 | 099 | 62 0.5831
2241 0.33 [ 096 | 65 05745
223|033 | 0.96 0.5745
224|034 (098 0.5831
05916
0.5916

66
66
224 0.35 | 1.00 | 66
2231035 | 1.00 | 66
66

67

223 (034 | 0.99 0.5831
224 1034 | 0.89 61 0.5831'
224 1034 | 099 | 67 |61 0.5831
224 1033 ]096 | 67 |61 0.5745
224 |0.32 |0.93 | 67 |61 0.5657
226 1032 | 093 | 67 |61 0.5657
224 [029 |0.84 | 67 |61 0.5385
224 029 084 | 67 |61 0.5385
224 1020 | 084 | 67 |61 0.5385
223 | 028 | 0.81 | 67 |61 0.5292
223 |025 073 | 66 |61 0.5000
223 {025 [ 073 | 66 |61 0.5000

- 0.0000
032 | 092 ] 66 | 61] 05614
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EPA Isokinetic Field Sheet

Methods Performed M23
Client General Dynamics Run Number Vo | Priot Number Ps-A Leak Check Rates
Location Carthage, MO Stack Diameter ac Pitot Coefficient 0.84 Sample Rate Pitot
Source [ Barometric Pres. __ JR. 877 Stack TC1.D PS5-u4 in cfm .-
Date s Stanc Pressure  _— O- 41 Oven Box |.D. ug-) Initial 10 |npoo7 |v | &«
Operators ng Eg;iliii Meter Box # =T Impinger Out 1.D. - -11 Mid S 0.007 sl i
Start Time 14 49 Meter deita H \.99 Mozzle Size na65 Mid
End Time Meter Gamma L0022 XAD Trap 1.D. M23 Final [ vl 7
Sample | Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit r Impinger Data (vol)
Poin Tim n lum & Oven Meter Meter |Vacuum ments/Notes # Initial Final
o (mi :fl w:*??%) lﬁeﬁ,& Vc:#_“e Stack | Probe Bo Impinger | Aux inlet Outlet | (in. hg) Comments 3 ota 2
8 | o 0.3 | ©0.87 |83.319 21 1233 1250 | 53 So |G 59 40 <Kx 2.9) 2| teo
1 =3 0.3) | 090 |8s9s 222 230 1253 | 52 =0 [4 s9 4.0 3| joo
| wo | 0.31 080 | 53.6) 222|032 | P55 | SO 4 | 63 | 59 4.5 4| o
2 s 10.30 | 087 | 9125 o 253 | 49 S0 | LS |59 4ys 5| S&
- 20 0.230 | 8R7 | 93.845 s 252 | 50 =11 s | bo us 6
2 los |n0.31 | 080/ 9¢.93 & 252 | 5 51 6t | b | 4.5
2 |30 0.29 | PR | 99.06 223 |25 |251 | s& s "7 (A1) gs’ Silica Gel Data (gm)
a [35 0.3%7 .t lol.02 (223 |289 | 250 Sa 49 7 [ & .S # | Initial Final
- lyp | 0.9 1.1 | 1049¢ |222 (259 252 | 5 49 | 68 | Lt |s S 1
4y |45 | 0.37 1.1 10798 1224 (256 |251 | 51 48 | L8 %l. 5.5
4 |so 10.37 Lt llo.86 |94 |249 352 | s 48 | 6 Ss
4lss | 0.31] ).t U380 |22y |25 (251 | 51 49 | 49 | L& | S S Mossture Gain
silteco | 0.33 | OQL | 1135 (219|449 249 | 53 3 | £5% | 2 |50 mi
< 105 | 032093 | 11950 |19 |25 |2so |ss |sy (69 | 62 5o gm
sl 0233 0806 t2.20 2y HE | St S |69 £2 |50
é6 |l'ts | ». 33 0.9 [24.93 |19 1237 a5y | 51 S8 &7 G2 |50 Total
¢ | 0.32 | O93| 127.36 |2dy | 292 (252 | o | o | a | s
6 lirag | 0.33 | O.9% | 1%26.37 219 | 235|255 | 41t 2 f‘i lLP | O O 71429
1:30 133 071 Lockact 1624 Filter Data
i Number Tare
A) |i'30 |30 | 087 [133.149 (216 |45 250 | S& |55 | & &2 Y.0 1
' | 1:35 | p. 3! |09 | 13574 | 22) 2% 251 | 5T ZZZ e? | 45 2
| liryo|p0.30 | 0.87 | 137, o | 257 | 250 | 92 47 LG, L | 4.5 3
2 |1ys [0.3%8 | ©. T%/_gga 254 | 252 51 q, f-’? 4.5
2 |i1:80 |0.234 | 0. 142, 7Y > 239 |25 |so ¥ 2 SO Molecular Weight Data (%)
a2 |;:55 |n.35| [o /4¢. 8 e 25 | so 48 2 | 50 # O: CO;
3 [2:00 |O0.34 | £0.99 | /149.27 ¥ s 2sl | So 49 2 _[S.o 11 15.€ | 3.98
3 |20o51n.35| .0 IS2.0% H24 250 |251 | Sp Sl |69 és__-” (=) B
3 [2:10 0.5’?J [.% 15¢4.83 Wad 2 So | S |52 |70 | 465 (50 3
2:15 | ©. 0. (57 @ 251 249 | 59 |55 |—2a [ 63 |5 S Avg
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EPA Isokinetic Field Sheet

a

Mathods Performed ﬁi}

_Client . General Dynamics Run Nuriber 2 “Pitot Number Ps_& - Leak Check Rates
Location . Carthiage, MO Stzck Diameter Pitot Coefficient 0.84 ' Sample Rate . Pitot
Source : Barometric Pres, gg Q7 Stack TC LD Ps-~ , in. om | + -
Date Siatic Pressure: __ = O, 4\ Oven Box 1.D. 1§t Inttial. | 10 |l ©0.007 | | o
Operators Meter Box# " j S impinger Out 1.D. 0o -1\ Md | ¥ |0.c07 :
Start Time {49 Metercelta H 149 Nozzle Size O.2bS " M _
_End Time {754 Meter Gamma , I-OQQ- XAD Trap .D. M2s Final | & 10.802) « (v~
Sample | Sample| . Velocity | Orifice Metar Temparature Readings in Degrees Farenheit lmp@r Data (vol)
Paint || Time |. Head Setting - Volume . Oven- Meter | Meter {Vacuumj Comments/Notes # Initial Final
(miny | Gn. H,09 | tin. HzO) ) Stacic | Probe [ "o | impinger | Aux | AT | o0k L by 1o
o 220 | 0,23 |O0.9L | i1¢p3g |95 duy [I5al S5 157 | &9 (63 |s.5 2 | 100
9 1225 10.2310.9% ] 163.27Rs Mg las1 195 148 |1 |63 IS 3| ign
| 5 1230 | 0.8710.79 | }6S.97 9231934l2s/ |S) | 45 | 71 | L4 140 4| ©
5 |225 [0.ay [ 03] [ /o5, 5¥ 1933 [2o%12q |50 [ us | To (63 (4.0 s [Se
s § 029 | 084 {Z0:80L 1923 |23} |25} 97 r A 9 1&£3 1o 6 ,
Wz | 084 | 070! {73.39 200 \281a5) | 42 | 46 23 | 63 (25 .
RS0 | O34 | O-F0 | [75.9 ' S] |25 o2 46 | 62 1463 1835 Silica Gal Data (gm)
AsS [ 0.22 | n.lm] 17820 |20 1234 |851 | 50 4e | 68 | 62 |35 # | - Initial ___Final
S:ico] = - 130239 | — 1= | = | = - 4 =1 = | = 1
- 2
Moisture Gain
ml.
gm
Total
« Filter Data
5 v # | Number Tare |’
4 . .
* 12 “
3
Molecular Weight Data {%)
# 0, CO,.
1| 1C¢ 1 333
. 2 M .
3
Avg |

OBRIENS GE™

»




EPA lsokinetic Field Sheet

Mathods Performed

. R
Clierit ‘General Dynamics Run Numbor ) Pitot Number Ps5-A . Leak Check Rates
Location Carthage, MO Stack Dismeter ‘L * Pitot Coefficient 0.84 Sample Rale | Pitot
Source Bi. Barometric Pres. __ 28 K7 Stack TCILD.  _PS=A " in. odm } + -
Date il StaticPressure  _~ &. 3¢ OvenBoxlD. 4=y ‘ niial | JO  |o.ces | 7
Operators SH| Grandhle. . MewerBox# __ 7 - Impinger Out 1.0, % ﬂ; Mid .
Stat Time  \I% ' Meler delia H i.a9 Nozzle Size 0268 Mid
End Time Meter Gamma [.oa XAD Trap L.D. M3 Final
Sample| Sample| Velocity QOrifice Meter " Temperature Readings in Degrees Farenheit ) Impinger Oats (vol)
Paint. | Time Head | Settin Volume a B Oven . Meter { Meter {Vacuum{ Comments/Notes # Initial Final
- | tmin) | gin. H;0) (in.ﬁ)v ey | Stack | Probe | go | Imeinger] Aux | Yo | Outet | (in. hg) | o '
87 10 | o33 095 | 1%0. 47491422 [£a11056 | 5% | Hp | 4 | 6l |50 | KeZ U 2| oo
i 1S 10311090 183 /5 122 | 93% 2y FT7 140 | 64 | &I |BO| 3 {00
Flio 102216921 125.83 1220 |5417259 | 45 | 4o | &85 | 61 18.0 . 4 [o]
2 115 o3y {6099 | Ix%.4C 2 133|952 47 | Y2 | L6 | bf 96 | teesednl 5 [ S6
2 1o 1034 1099 | 19123 123112490 : H7 | 43 | &b | 41 QO | re¥Y 6
2 135 | Q.33 09| (9401 12221235 (5251 | 4% S | Lle | £ 9.0 .
3130 o230l 093] 194713 @3— 224|252, ¢ 41 1 48 &l | 8BS _%_;_-f@.—f Silica Gel Data (gm)
3139 o34 Q9| qadi 2321239252 49 43 1 &b | Lt 19.0 1720 roca # | Initial Final
3|l490 134 ] £.99] 200 1£ [224 [2271993] go | 46 | 68 141 9o 1
Y1 GS 10331094 | Qe 934 A2 AZRNISOl 2 | Y2 1l el 9.0 2
4150 lo6.-53 0. Y¢ faaf RBNIS¢ | SY | 42 WGl | GO I1S.o :
< |5 A LW e 499 2ITID0LNWT | S |30 |l | w0 (SG.© Moisture Gain
S14:0010. 3R 1s5.92 2. /SY 1AL AL/ 251 S22 1 s @ | o {70 ml,
sliesle. 33 le. 2] 15'375 2S0125/1 Y | 49 LS | wo 190 g
S| o .2 7 ' 1357 .25 S |/ oS |rmo G0 |
AW - Y] =y fe it Y sl <o |Yir Total
] 220 {26 Yo | o) ten | F:O
1125 166 17 oy e (5.0 .
. ’ Filter Data
i30 " # | Number ‘Tare
Bl 1130 16.3Y |&.9F A7 27Y AS/NFAS/| T Z |50 | X CHIFG-D) 2
[ 11325 -;zjz, . 20231 4 2 L2AS A5 IS s'm Y | S | o T 3
I 4 10 33 (0. 76 23U )78 2RRAI50 | S | &% (Gt | 0B 237
2 145 0. 3¢4| £.99|236.88 oup 24910501 S4 | 47 &0 S Molecular Weight Dala {%)
D s |10.35 | l.o 3964 kR |50 |25 |55 | 47 | 40 1 9.5 #] O [
21155 |loss | J.o Yousu L H53| 573 99 14t | L1 1 7.5 11 186 | 3.6 |
3 Qoo ln 34 | 0.99 |245 17 .:?-Yi FQSJ 54 47 | 46 | Lo |9S 2
3 205 |p. S| 0.94 249 95 %&L A80134<) SO Yo 12 G | 9-S 3
3 1Riole. 38| 0.9 1250.226, 192912509511 SO | 46 1 I 1wt 19.5 | Avg




EPA Isokinetic Field Sheet

Methods Performed a ng

General Dynamics ‘Rin Numbear ;’: T Pitot Number Leak Check Rates

Carthage, MO Stack Dismeter 20° Pitot Coefficient Sample Rate Pitot~

y \ Barometric Pres. 20, ¥ 7 Stack TC 1.D, i cfm + -
SialicPressure = ¢, 3l OvenBoxID. _pywa \ Initial o.ocexl
Mater Box# ) 2 impinger Cut 1.0, xﬁ, “ Mid
; ’ Meter delfa H 1.4% Nozzle Size Mid
PR ' Reter Gamma G2 XAD Trap I.D. . _ Final O r3gdd
Orifice Meter Temperalure Readings in Degrees Farenheit ] Impinger Data (vol)
Setting Volume Ovan - Meter Vacuum| Comments/Notes # | Initial Final
{in. H,0) s Stack | Probe Box Impinger| Aux Ikt (in. hay | 3 o :
0.9, | 252. 56 | &a%.é‘:ﬁ_ﬁéb__ﬁﬁ 972 &7 S.0 2 [ so0
2,53 LG . 24495 Mo\l Xp\ SO | &7 467 S-& 3| so0
6-% 2 laxe. 22, A0S0 g | 9X zg 'Céo s >
LRI AN 20y QL IT/L R | gD 1) 2 5 18&
o.g 2. 300 | Y 19¥S IS0l N | o2 | &7 Z.0 6
LT [y l2crlas/]| SN | sz 69 2.0 [Pacecdha)l _

s e .<-('t o ‘zsz;g&g_g&_@fe) 52 1 S22 T o N R L b Silica Gel Data (gm)
_:iz:_ e 13137, 926 123305 1399 9 | K¢, 1.0, o 7 Initial Final -
 tlass 2X le 23Dy . 212z X1 1 Co 152 | & L O Rexha ey

- ‘ _ ‘ 2 /o<
' 200 Q% 76 | :
) Moisture Gain
mil,
am
Total
" Fiker Data
# | Number Tare
1
2
3
Mo!ecular Wexght Data (%)
. , O, CO,
1S.6 i3 b

L ATVt [ P Bt | oo fro et A o et 48,
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EPA Isokinetic Field Sheet

Methods Performed Hotbe 2 3

Chent General Dynamics Run Number % Pitot Number »5 A Leak Check Rates
Location.  Carthage, MO ' Stack Diameter 3¢ G.) Pitot Coefficient 0.84 ‘ Sample Rate Pitot
Source il v Barometric Pres. _,Qﬂ;_gj 0%  StackTCLD. ' g A : . cim .-k
Date StiticPressure = . Oven Box 1D, gw \ Initial 12 la.col
Operators Moler Box#- nEe fz Impinger Out LD, __ Fe it . Mid '
Start Time Msterdeita H .7 ) Nozzle Size Qe S Mid N
End Time WMeter Gamma. __/. ORA XAD Trap 1.D. " Final |70 Im.ent | /bS
' ' ' : ~ 1 K=z 25/ _ A
Sample| Sample| Velocity Qrifice Meter Temperature Readings in Degrees Farenheit o ' Impinger Data {vol)
Pain ime Head Setting | Volu OQven-|, . . Meter | Metar |(Vacuum] Comments/Notes Initi - Final
o 2;'%; (. 50} (in- H.0) | Stack | Probe | T | tmpinger | Aux | LS | ol | o ha) w : f yof‘a'
81| & |r.20 lox7 | 277,923 007|277 |25 3| 3 | 39 | o5 o5 | X 2 [ 20
vt 5 16030 o2 |280.8— 120 25/ 1255 | 2 |l &9 | % | & 3 |_jon
| /2 I 20 |n<2 g2 co o907 (RS0 losa] &t | 47 |50 | oY | 5 . 4 | _o
21 ol A3 10.%G [2YS ¥ |45 1833521253 ¥R | P |5 | vF | & |[Pouiedas 5 | se
21 e 10. 33 |l aee 12357 IS |Red 25| ¢2 | ¥ |Sy |97 | 5 lwouxl . | |6
A =z 3¢ 10.GF 13909/ \2Z V25 \ase ]| &Y | FST| 55 165 | & Ilboek Cliuund . :
2| 2o lo.2y 60,99 12926531203 1336 o | 5 | | S | o« | 1 _Silica Gel Data (gm)_
Sl xin3d lo. e 2396, Y2 1S 1D 2541 /2 | | T co | XeeeX @] | # | nitial Final
3] 9 lo.2Y lo. 7% |a%, ) 49128 ﬁ.gzz_afx__gg Y2 1S lso |§ 2057 1
Sl A5 1D T iS22SRI a5 v |7 |7 |so | < 2
A UYYT st oo RSl sy IS7 Isx|lss | S ~
Y ] 6733124 |2SA K/ | I TRV &7 | S 1 Moisture Gain
sl @o|o 3y [2.90 Rleo2? e IS5 S0 |l | S 1<y | & ml,
Slyveian) lo.se ‘2;@‘443- S| 20 pv9 s |52 | g2 | ST gm
K litw-l0.30 .90 |2/ 2og Lo/ | ASVI2TA <6 | % | oz | o - '
Llitwwie. 2% lo.Wi |2172.200 PSS |F€7/ 1253 S | SN Q% (7 2.5 | Total
LlizaslndY o.x) 1352385 W/ YI93) Ioxn S IS% |9z |9 | og :
L2115 2506. 27 9-"74‘3573 ISR |25 DS 59 1D | S |on i —
‘ C ) g . ter Data
1:3e]| 355 3cT] # | Number  Tare
* A , ‘ . - 1
i li-200p. 32 10.%5 1328 sl 9210 o5 | T2 | &7 |[S& | 2! o 2
1\ ‘.33‘ D3R - a;é? AR, 007122 LSO RS | 2 |2 g2 IS 1§ | 3
1 wh 102 G2 3206371342 159 dlidte &3 |y o IS s D |
IR Ty . i B v PRy Molecular Weight Data (%) | -
2lj=5D i . et ) e | # 02 . CC, |
2 1 S'f ; - . . o M) a. 1 ] s .L 3 .é .
- ':2 ALY : ] ) : . ) v 2; :
iz B H L~ B - : : . ] .1\4\.-’(.._\\4:/-5 -3 )
22200 f ; : 4:.3;\3_5_& . Avg
G OBRIENS rs:m:
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EPA Isokinetic Field Sheet

’ - Methods Performed 2 27

Client General Dynamics Run Number o d . PitotNumber . “PSA Leak Check Rates

Locatian Carthage, MO Steck Diameter 207 @ . Pitot Coefficlent 0.84 Sample Rate Pitot

Source Bl e Barometric Pres. %_J_.j.o‘i Stack TC 1.D. PSA in. ¢fm LI

Date - . D) - L0)D Static Pressure =& 3Y B Ovan Box 1.D. o3/ itial | A2 | s.a22] |

Operators gwﬁ’% fg{{ L Meter Box # MR~2 Impinger OutLD. _Z& it Mid

Start Time 2iCr Meter delta H LY. Nozzle Size 2. DS Mid -1 )

End Time 2224 Meter Gamma /-2 XAD Trap 1.0.- o Final | s0 lo.oof |V ]|V

‘ : K= 297 :

| Sample|Sample| Velocity | Orifice Metar Temperatura Readings in Degreaes Farenheit Impinger Data (vol)

Point | Time | Head Settin Volu o Oven} . Meter | Meter. {Vacuum nts/N 1 .. # 1 nitia Final

) mim) | o, 100y | (o roy | | Steck | Probe | GO impinger | awx | SR | SOE [ Yirngy | oo 1 :-,”

R INNG 103 [ /.0R 1BAIREY LY |24 La5) | /D | |5¢ |2 .| € .2 200
RS 0. 35 | Lo V35,993 19SH IR0 ¥ | 4S5 1S - | & Y- T)
2850 B | .o R |3ZWMNANG RYGIRTD G &Y |g& | g23-| < 4 2
200023 16, SC 139 Sa2 I 1A4G 1l g 1y9 | & is3-| & 5| 3¢
o5 la. 29 lo0.96 (3@ 29629 \Ruelasa e oy lso (2 -1€ Mudas | LS
1o p.25 .0 [ 919 [k & |29l g% | S o sy (<51 eayw e |
G398 o] o T, Ak |- 2 s |2 oo |ar 1S¢ oS et el Silica Gel Data {gm)
Gl3:22 (A2 0.8, 135247217 |92 1500 | €2 | S 16r |SYigS| # | Inital __ Final
YIRS A TRIC. G4|118F 2 Inelovdy Byl ¢ KD 1€y | TY (< "Pocd vt 1
Sl lo. 20 lo, % 722g7- (sglosola | 49 [ | @) |SY {5 | o5y 2
TSI I ln.ai R 200K 1249 ot | we | HZ 1oy (ST 1 5
<laidd 0.9% . %i (363 Nn2av¥lzco B! g |49 | | S |og Moisture Gain
& 285 0.28 10.23 465 . oK tasp ¢ | S S0 4O g | ¢ mi.

2So |v.3w 16.-7.3 [B6 2992217 PBye s Gy [sd |ap [s§& | o gm
e |2:3550.2% 6,22 1310,¢ 253/ &) |S/ |ee 155 | & :
3 - 1 Bad 1373 704 Total
Filtar Data
# | Number Tare
: :
: 2
3
. _Mo}acular_VJelghl Datz (%)
# O, CO,
; 154 3.5 |
3
Avg
, \ 4{5 § OBRIEN & GERE
Ve, # Lot il Oisl s i g Dwee o8 =
- L




Sample Train Recavery Data Sheet

Cient __OENELA_Prufacylocation _CARTHAGE mp source_BLOSHG Evfpuvsy Mrthod Mmz3 oate_{/)20ls ey -

Run# _1._

{nitial m or g )

Final mlor M hiel Galn
« et __DfF
Hkﬂ‘pmscr 7] 9.2
inplnger §2 2469, a Filver 42
Impinger A3 256.O
Impinget 4 e _ 6298 : Filter 83
Irpinged #5. £97.2
Imp(nggt #5 . Xn 0 w 6
Impinger &7 Run Stant Time
[1mpinger a3 : )
Run €nd Time
Totai Galn voID mifgm -
JWM'V Techalcian __ﬁ__@'____
Run # ’
Final ml or gm inttiatmlorgm Net Galn ' >
. . Filser 1 )D J/:
impinges #1. (1S, ‘l A lz .L! . . 4
Impinger 2 N ng - b Filter #2
[mpinger ¥3, __355.2 ).
tmplriger 44 C373.¢ i.$ v Fitera3
Impinger 45 4.0 L4.06 '
Impiinger 45 Yn D,\ # é
Implnger #7 Run S12rt Time i
Impinger #8 . -
Run End Time
Total Gain " "B-3 mifem
flzcavery Yechnldan
Run ¥
— Finalmlorgm_. lnlw _"__Nm Gain .
. ' Fier#1 DJF
s (26,6 $19,2 610.9 ’
Imabnger #2 368, 4 330.-8 - Filter #2
’ Impinges 93 ZSZ. o 453, ﬂ - Q‘_'{
Implnges 14 3. 628 Y A - 2 2‘» Filter w3
tmpinger %5 p o1, & ' 310. 4 ) ¥l
Impinger 46 . XAD # s-’
lmpinger £7 Run'S1ait Time
Imginger 48
Run £nd Tirne
Total Galn (a‘“ . mifgm _
Recovery Technlcian

S mdtaze e S lpin

OBRIEN 6 GERE




Sample Train Recovery Data Sheet

et _GCRMERM QE"" {ocation CrRIusne mo  Swre_ SLDE #é Glapsriethes” A 2T Date - / 74 Z}] ;’13
Runtt T .
Final mb or gm Initalmi o gm et Goln 1
‘ ﬁl‘mer " ij'
Implnger 81, 5.2 1.8 ) L 'Q. L . '
Impinger #2 % ﬁ 82 b QQ Flice k2. -
Impinger ¥3 z mg& }ﬁE. & N ¢} ! 2
Impinger #4 GZQ.O : ‘g-s l.l Fiter b3
|mplnigee #5 gég.g_ f3s5.9 2%.0 ,
ﬂlmplnger L3 YAD d L,
mpinger 47 ) '|Run Start Time
mpingsr 48 :
Run End Time
Total Galn () {{‘ ) mifem
v - Recovery Technician
Rund¥
N : final mlorgm Inltfal mlorgm ILM—GaIri
Filter #1
impinger #3
Impinger 42 Filter #2. :
Impinger #3 ] . .
irgloger k1 . - * Fister 43 -
lmpingdc 85 “
Impinger k5 '
tmplhger #7 ) faen Start Time
limpinger 48 \ '
Run End Time
Total Galn mifgm
Recovery Technician
Run ® !
_-_.Fhalmlorgm l::»l_!}almlorgn Net Galn .
. Hier#y
tmphiger 41 — o .
Inplnger #2 Filter #2
Imginger 43
Inmpinger ¥4 ' , Filter #3 .
Impinger #5 . .
Impinger €6 ) '
impingerk7 Rup Start Time .
Imghnger /3 R
. Run End Tirie
Total Galn mifgm
' |recovery Yechnician
VR Cor RS s '-név--:wu—nu-n1wte.".‘\ @ U'BnlEN 5 GEnE
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Equipment Calibration Data
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Reference Method Manual Equipment
Pretest Calibrations, Verifications, and Checks




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES unlay - demce - Rebudrn
1} Seiect tivee critical orifices to catdrate tho dry gas mater which brackat the expected gporatng range.
2) Record barometnic pressur before and after calibration procedure, . ‘
3) Run attesied vatuum (from Orifice Calibedtion Report), for a period of time w
necessary to achisve a minimum toa! volume of 8 cubic feel. - )
4) Rocord data and idormaton in the GREEN cafis, YELLOW calls afe calcutated,
ITIAL FINAL AV (Po)
DATE:{ 142003, ., METER SERIAL & 7 BAROMETRIC PRESSURE (in Hy): L 282 J [ 23.2 J L 292 .
METER PART ¥:| MB.7 CRIMCAL ORIFICE SET SERIAL S| 1393
&  |Tesren ' ’ TEMPERATURES 'E ELAPSED YO ¥ % oif
FACYOR | VACUUM, DGM READINGS [FT%) AMBIENT| DGMINLET {DGM OUTLEY| ©OGM TIME (MIN)| | DGM aN M - @ (3) o with other |
Ioamcr:;] RUN® | (AVG) { (inMg) INITIAL J _ FINAL l NET (Vo) INITIAL FINAL[INITIAL FINAL| AVG 1] in B,0) V.. (STO) Ve (STD) Y . Average¥ orifices AHy I
1 | o3oe o 1 0 i o
iy 2 0308 20 5413 | 210483 6070 8 60 | 8¢ | 60 | 62 615 13.00 0.51 BI7 o818 1007 . 128
0306 0 o
- ] AVG= 1997 144 daov
1 04268 -] ] o
16 2 04253 19 210423 217.503 7020 53 64 ]| 65 | &2 | 6a | €375 13.00 13 )il 7.0481 1.017 ! 208
04268 ] K ] .
: AVG = 1097 043 102
o o |- . ) R A ' ‘ o,
18 2 04961 | 18 217.503 225556 | 8053 69 66 | 67 | &4 | @5 | 685 13.00 14 7.8259 84502, 1033 185
0.4961 : . o 0 : v
‘ : . AVGE 2033 115 159
1 | om _ . o o
) 26 2 07131 17 25556 237,255 1006 € 67 | e ] o6 | ] cers 13.00 3 sy L anm 1021 203
3 Jona | , J! ' o ’
AVG ® 1.02¢ -0.08 0,83
1 | ossss | o . °
31 2 0.8358 1€ " |Lzrass 250.835 13580 63 63 i) 6t 14 87.75 - 13400 49 123920 T 1a79m4 1030 202
0,8358, . £ ) [ . :
) . . .- AVG= 1030 _ eso 033
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: ¥
mmmmnmsmwwmummwmm«mamwmowx (std), and tha ontcal : ) .
ofifice, V,, (34, and the DGM caRrotion fatior, ¥, These ecuatms are aulometicaly ub.(ated in the soreadsheét above. AVERAGE DRY GAS METER CALIBRATION FACTOR, ¥ = ’
T Vi, o K, oy o FOAr+ (81 113.6) = Net volime of gas sampla passad through DGM, cormected to S1andard conditions
A8 T K, = 37,64 “Riin, Hg (Englsh). 03858 *Kimm Hg (Vetrie) .
: 1-,,- Absoluté DGM g, tempemiun (fR-Ehyim‘K- Metnc) , AHg ™ 0750 3 AM {std)
., Phar «© . L ’V,{‘std] (V )
@ Veriur = K'e ‘7.);.-;-" = Velume of gas sampie passed Ihrough the ¢rilical orifice, cafmectod to smnnard comimotts i
: vram ‘ * T ® ADSCILLE BMDIENL Iemperaturs {°R - English, *K - Metnic] .
I K'= Average & factor from Cribicat Ocfice Catbretior,
3} Ve iy = DGM calibration facior
Kty
Ve T ry Gon lawserac 3 0ait3 4




ﬁ OBRIEN 6 GERE
Prcbe 10

Date

Initial Sample Probe Calibration Form

Technician | BPG ]

"S" Type Pitot Calibration

&
— -2,
Is the Pitol Level and Perpindicular? Yes e
Is There any Obstruction? No —_ e— 3]
— e
Is the Pitot Damaged No Degres indicating lave! pasition fer
—— determining ai and O
ay (-10°=a,=+10%) 2
B, (5=0,=+5 0 - D'mo indicating ltv-!pcmn for ﬁ
———— detarmining [ and [
B, (5 =0,»+5% 1
Y 4]
g
© 0 — e . M }
2+ ATan(<0125) 0 Oones Iviseamng trigt pestoes o
W = ATan@(<0031257 0
D, (36=D,=38") 0375 Dy l__z
Sa——— )
A 0.843 H (
A2, (105 % Py, = 15) 1124 g\, '
Degras Indicating lave! pasition for
Source QuaMy Asswrance Handbook for Ax Poluton Measuremant datemining Y then calculate Z
Systems Volume B Stabonay Source Spetific Melhods
EFASCOR-$4.033c Septerber J0 1994

Verification of "S" Type Pitot, Thermocouple and Nozzle Placement

— P
by §a  Type S Puct Tube )
T x» 1,00 om (v n) tor Dlw 1.3 em (W In Does X Exceed 0 75 nches? Yes
I i Q | Oq Do=s Y Exceed 3 inches? Yes
A Boforn View, showing minimum pRot iube-nozzie sepasalion
P
_____ E—— \
I
Jtsia
a Bm\dnl wptmtpluhn‘:‘mnt:c‘m ﬁ:c&s:
oﬂni'e M ol phot ahall be or above the
Thermocouple Calibration
ice Bath "R Ambient "R Bollng Water "R
1 2 3 1 2 3 1 2 3
Reference Temp 491 492 452 542 542 542 659 689 668
|
Thermocouple Temp 493 | 493 | 493 541 541 541 669 669 669
Dufterence (%) 04 02 02 02 02 02 0o 00 o1

Temperature values musl be wanen | 5% of reference temperalu'e
| certdy that the probe 1D P5-A meets of exceeds all
herby assigned a pitol tube calibration factor C; of 0 84

Certified By B8PG Date

specifications, cniena andicr applicable design features and Is

0111313

Inisal P5-A xis
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Initial Oven Box Thermocouple Calibration

ice Bath i Ambient Hot Water Bath
1D Number ‘Reference . Theamocouple " R | Referenca Thenmooguple . g Referenca " Themocguple | - . . .. | Date
| B Temperature CR)'Temperd:um‘,({'R) Deviation"} Temperature ("R} Temperature CR) 22 2¥07| |vemperature °R) Temperamrop("%) Deviation'}. | Technician | o o ey

0B-1 493 423 0.0% ' 515 515 0.0% 872 6§72 0.0% JLS 02/09111
08-2 492 492 - 0.0% 515 515 0.0% 872 670 0.3% JLS 02122111
08:3 492 491 " 0.2% 515 514 i0.2% 872 670 -0.3% JLs 02122111
OB-¢ 492 488 +0.8% 515 512 -0.6% 672 872 0.0% JLS 027221114
0B-A 492 492 0.0% 515 515 0.0% 872 572 0.0% LS 02/22111
08-8 432 492 0.0% 533 534 0.2% 671 668 -0.4% NAG 05/19107 |.
08-5 492 488 0.8% 515 i 51§ 0.0% 872 870 -0.3% JLS 02/22M11
0B-C 492 492 0.0% 533 - 530° 0.8% 670 670 .0.0% NAG 05118007 |
08-6 492 493 0.2% 535 535 02% 870 §70. 0.0% BPG. 1213405
08-7 492 492 0.0% 5% 536 0.0% 670 870 0.0% BPG 12/13/05
0B-D 492 492 0.1% 524 ‘525 0.1% 668 £68. 0.0% BAG 04/27/06

b

. Reférence Thermocoupie: Fluke SIN: 83450033 or SIN 80460057 tracesble (o the Unfled Statas National Institute of.Standards and Technology

*Acceptable Deviation: 1.5% .
OrBrien & Gere ) Formngt ¢ Onnving 8 345 TS




(&5 oBRIEN S GERE

Initiat Impinger Outlet Thermocouple Calibration

ice Bath

, Ambiant _ Hot Water Bath -
1D Number Reference Themmocouple . . 4 Reference Themaocouple | . K Reference Thermocoupte | . Y L Date
Temperature ("Rk[Temperaturo CRK| PEV2TM " Temperature (*Rifremperatre CRK| 222900} . remperature RifTemparatire (PRK| Peviaton®| - - | Technician| b, 0o g
10-1 492 493 0.2% 524 526 0.2% - - 869 868 0.1% ‘BPG 01/08H3
102 492 493, 0.2% ¢ 524 524 0.0% 659 889 0.0% BPG 01/08713
10-3 492 493 _0.2% T 524 5265 02% |- 669 889 0.0% BPG 01/08/13
10-4 492 483 0.2% 524 525 0.2% | - 869 870 0.1% BPG 01/08/13
10-5 492 493 0.2% 524 526 04% |- 669 668 Q1% BPG 010813 |
108 493 493 0.0% 524 525 0.2% | 669 869 0.0% BPG 01/08/13
10-8 492 4393 0.2% 524 525 0.4% - | 669 869 0.0% BPG 01/08/13
10:10 492 . 433 0.2% 524. 526 0.4% 669 669 - 0.0% BPG 01/0813
013 -493 493 0.0% 524 527 0.6% €69 669 0.0% BPG 01/08/13
1012
10-15 483 493 _0.0% ’ 524 526 0.4% 669 870 0.1% BPG 01/0813
G-5 403 493 0.0% 524 526 0.4% 669 _B70 0.1% BPG 01/0813"
Referance Thermocouplo: Fluke S/N: 83450033 0r S/N 850480057 fraceable to thie Untied States National Institute of Standards and Technology
“Acceptable Davidtion; 1.5%
669
. oo £oh Oumpset st £ O CA-B?#‘




Reference Method Manual Equipment
Post-Test Calibration Checks




POST TEST DRY GAS METER CALIBRATION

INITIAL FINAL __ AVB (P}
DATE:| 121242013 METER, BOX #: 7 BAROMETRIC Pﬂessumstrnng): 27
TECHNICIAN: Jm CRITICAL ORIFICE SET SERIAL #: 1353 - ) : )
- K' TESTED | . ] TEMPERATURES °F | eLarseo .
FACTOR |VACUUM OGM READINGS (FT") AMBIENT| OGMINLET | OGM QUTLET|" DGM TIME (MIN)| | DGM aH] (1) @ ) Y
Iomncssl RUN2|  (AVG) {in Hp) INITIAL ] FINAL ] NET (V) INMAL FINAL|INITIAL FINAL|  AVG 0 | auoy| | voisTo) | veiso) Y ' VARATION (%) | AHg
“3 _.o 0
2 0 0
3 0 ]
. AVG= ,
1 04961 12 szpann | sssess B4z _69.9 6 | 65 | m | e 818 43.00 13 | . BSsa7 23234 STy ‘3.6
18 2 04961 18: $35.694 $44.042 a8 699 65 | &7 | 81 | e3 6 13.00 13 f 202 s32M 0,553 338
04901 18 544.042 552476 B4M 69,9 67 | 6a 83 | 63 | eszs 13,00 1.3 D444 23234 0.95 C 139
AvGs  oom 29
1 0 o
2 i 0 0
s o
AVG =

PRE-DETERMINED DRY GAS METER CALIBRATION FACTOR, Y =r

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = | _

PERCENT DIFFERENCE =

v

]

e

@

0.984

1.022

3.7

NB7 122413s
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Probe ID PS-A

. ) '

&

' Post-Test Sample Probe. Calibration Form

Visual Inspection

Do pilot tips appear lo bo damaged?
. |Dothemiccoupie wites appear broken o shorted?

Do ali components appear to be In good condition?

Post-Test Thermocoupla Calibration

.. Refetence Temperatwre °F . Themocoupia Temperature °F .. . Diterence®F
87.4 67.8 0.4
| Ratorence Yharmocoupte: Fluke S/N: 53450003 tracenbie io thi Untist Stiles iyalmm Inatitute of Standards and Tochnology
Accepatable Deviation +/-2 °F
% Acceplable
Unacceptoble
Terhnlcan JIG

: ‘ Date 12110113

"~ PSA 121013.x5
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M = {/a m ' _ , : : * . Suecesa Through Sckicen

. Your Project #: 51076 - '
-~ Site Location: GENERAL DYNAMICS - CARTHAGE, MO

Attention: Jeff Gorman .. ,

O'Brien & Gere Engineers Inc .

7600 Morgan Rd. -

Liverpool, NY R P :

. USA 13090 ' ) ' .

r . ) . ° b » . . %
R o : .. Report Date: 2013/12/16

CERTIFICATE OF ANALYSIS -

MAXXAM JOB #: B3K3387
Received: 2013/11/24, 17:25

Sample Matrix: Stack Sampling Train ‘ B '
# Samples Received: 4
T : : Date Date ‘ Method

Analyses . - Quantity Extracted _Analyzed Laboratory Method Reference

2,3,7,8-TCDF Confirmation (M23) 2 . N/A - 2013/12/09 BRL SOP-00404 EPA M23/23A

2,3,7,8-TCDF Confirmation (M23) : 1 N/A 2013/12/11 BRL SOP-00404 EPA M23/23A
- Dioxins/Furans in Air (Method 23) 3 . 2013/12/03 2013/12/07 BRL SOP-00404 EPA M23/23A

Dioxins/Furans in Air (Method 23) 1 2013/12/03 2013/12/09 BRL SOP-00404 EPA M23/23A

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

a

EncryptionKey . . - ' ’ | *

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Clayton Johnson, Project Manager - Air Toxics, Source Evaluation
Email: CJohnson@maxxam.ca
Phone# (905) 817-5769

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories"”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

a

. » : : Total cover pages: 1

Page 1 of 15
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M a //a m o i Suecuta Throuygh Selincor

_ O'Brien & Gere Engineers Inc
ot Maxxam Job #: B3K3387 ' ~ Client Project #: 51076
Report Date: 2013/12/16 . _ - Site Location: GENERAL DYNAMICS - CARTHAGE, MO

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

Maxxam 1D UA7865 |
Sampling Date . 2013/11/20 TOXIC EQUIVALENCY # of
00:01 ‘ ]
Units RUN 2-M23 _ [EDL |RDL [TEF (2005 WHO) [TEQ(DL) Jsomers 'AC Batch
2,3,7,8-Tetra CDD * " P9 5(0) 20 |20 1.00 5.00 N/A 3448859
r 1,2,3,7,8-Penta CDD . pg 1 20 |20 1.00 11.0 N/A | 3448859
' 1,2,3,4,7,8-Hexa CDD pg 5 . 120 |20 0.100 0.500 N/A 3448859
1,2,3,6,7,8-Hexa CDD pg 8 21 {20 0.100 ~ 0.800 N/A 3448859
1,2,3,7,8,9-Hexa CDD pg 13Q) ‘119 |20 ‘0.100 1.30 N/A  |3448859 '
1,2,3,4,6,7,8-Hepta CDD [o1s] 29 22 |20 0.0100 0290 | N/A 3448859
1,2,3,4,6,7,8,9-Octa CDD Pg 67 4.1 1200 0.000300 0.0201 N/A 3448859
Total Tetra CDD Pg 29 20 |20 N/A N/A N/A 3448859
Total Penta CDD pg 111 20 |20 N/A N/A N/A 3448859
Total Hexa CDD pg 79 20 |20 N/A N/A N/A 3448859
Total Hepta CDD pg 62 . 22 {20 N/A | NA N/A 3448859
2,3,7,8-Tetra CDF ** P9 107 20 |20 0.100 10.7 N/A 3448859 -
1,2,3,7,8-Penta CDF pg 58 21 |20 0.0300 1.74 N/A 3448859
2,3,4,7,8-Penta CDF Pg <90 @) 90 |20 0.300 27.0 N/A 3448859
1,2,3,4,7,8-Hexa CDF pg 148 @) 20 |20 0.100 14.8 N/A  |3448859 ‘ ) .
1,2,3,6,7,8-Hexa CDF [o%s] 86 19 J20 0.100 8.60 N/A 3448859
2,3,4,6,7,8-Hexa CDF ols| . <54 Q) 54 |20 0.100 5.40 N/A 3448859
1,2,3,7,8,9-Hexa CDF pg 18 22 {20, 0.100 1.80 N/A 3448859
. 1,2,3,4,6,7,8-Hepta CDF pg 209 1.8 |20 0.0100 2.09 N/A 3448859
1,2,3,4,7,8,9-Hepta CDF pg 62 24 |20 0.0100 0.620 N/A 3448859
1,2,3,4,6,7,8,9-Octa CDF Pg 136 4.2 (200 0.000300 0.0408 N/A 3448859
Total Tetra CDF pg 515 20 |20 N/A” N/A N/A 3448859
Total Penta CDF Pg 736 21 120 N/A N/A N/A 3448859
Total Hexa CDF pg 822 21 |20 N/A N/A | NA 3448859
otal Hepta CDF pg 492 21 ({20 N/A N/A | NIA 3448859
N/A = Not Applicable .
RDL = Reportable Detection Limit
EDL = Estimated Detection Limit :
QC Batch = Quality Control Batch .
* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.
WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and
Dioxin-like Compounds : R
(1) EMPC/ Ratio - Isotopic ratio adjusted to meet theoretical
(2) EMPC/Merged Peak
(3) EMPC/DPE - Diphenylether interference present caused dibenzofuran detected to become a "non-detect” with an
elevated detection limit.

* . ' ‘ J

Page 2 of 15
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M A //a m ) . v Success Through SCloncor

. O'Brien & Gere Engineers Inc
Maxxam Job #: B3K3387 Client Project #: 51076 .
Report Date: 2013/12/16 ’ Site Location: GENERAL DYNAMICS - CARTHAGE, MO

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

Maxxam ID j UA7865 1
Sampling Date 2013/11/20 TOXIC EQUIVALENCY # of
00:01
Units | RUN 2-M23 . [EDL IRDL [TEF (2005 WHO) ITEQ(DLLlsomers QC Batch

Confirmation 2,3,7,8-Tetra CDF ** | pg 33 - 19 |20 0.100 3.30 N/A 3451957

TOTAL TOXIC EQUIVALENCY pg ' N/A N/A |N/A N/A 84.3 N/A N/A

Surrogate Recovery (%) i .

Confirmation C13-2378 TetraCDF | % 48 N/A |N/A N/A N/A N/A  {3451957

C13-1234678 HeptaCDD * % 116 N/A |N/A N/A ’ N/A N/A 13448859

C13-1234678 HeptaCDF . 1 % 89 N/A {N/A N/A N/A N/A . |3448859

C13-123478 HexaCDD % 102 ~IN/AINJA N/A N/A N/A 3448859

C13-123478 HexaCDF % 108 N/A |N/A N/A ' N/A N/A 3448859

C13-1234789 HeptaCDF % . 102 N/A [N/A N/A : N/A N/A 3448859

C13-123678 HexaCDD % 100 N/A N/A N/A N/A N/A 3448859

C13-123678 HexaCDF % 91 - N/A |N/A N/A N/A N/A  |3448859

C13-12378 PentaCDD % 118 N/A [N/A NA N/A N/A 13448859

C13-12378 PentaCDF % 128 N/A IN/A N/A N/A N/A 3448859
. C13-123789 HexaCDF % 122 - INA |NA N/A : N/A N/A .| 3448859

C13-23478 PentaCDF % {, 101 N/A [N/A | - N/A N/A N/A 3448859

C13-2378 TetraCDD % 89 N/A IN/A N/A 1 NA N/A 3448859

C13-2378 TetraCDF % 65 N/A [N/A N/A N/A N/A 3448859

C13-Octachlorodibenzo-p-Dioxin % 66 N/A [N/A N/A N/A N/A . |3448859

CI37-2378 TetraCDD % 106 N/A [N/A N/A N/A N/A 3448859

N/A = Not Applicable

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

QC Batch = Quality Control Batch ]

* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,

The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and

Dioxin-like Compounds ’ :

. ’

Page 3 of 15
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O'Brien & Gere Engineers Inc :
Maxxam Job #: B3K3387 Client Project #: 51076 :
Report Date: 2013/12/16 . _ Site Location: GENERAL DYNAMICS - CARTHAGE MO

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

[Maxxam 1D UA7866 ]
Sampling Date . ' 2013/11/20 TOXIC EQUIVALENCY # of
00:01 )
Units RUN 3-M23 _ JEDL |RDL [TEF (2005 WHO) ITEQ(DL) Jsomers QC Batch

"12,3,7,8-Tetra CDD * pg 70 33 120 1.00 7.00 N/A 3448859
1,2,3,7,8-Penta CDD P9 12 32 |20 1.00 12.0 N/A 13448859
1,2,3,4,7,8-Hexa CDD Pg 6 21 |20 0.100 0.600 | N/A 3448859
1,2,3,6,7,8-Hexa CDD Pg 9 22 120 0.100 0.900 N/A 3448859
1,2,3,7,8,9-Hexa CDD pg 14.0Q) 19 |20 0.100 1.40 N/A  |3448859 k
1,2,3,4,6,7,8-Hepta CDD pg 26 |16 |20 0.0100 - 0.260 | N/A [3448859
1,2,3,4,6,7.8,9-Octa CDD P9 70 4.3 (200 0.000300 0.0210 N/A | 3448859
Total Tetra CDD Pg 79 33 |20 N/A ‘ N/A N/A  |3448859
Total Penta CDD pg 80 32 |20 N/A 1 NA N/A 3448859
Total Hexa CDD Py 123 21 |20 N/A N/A - N/A 3448859
Total Hepta CDD P9 52 - 16 |20 N/A N/A N/A 13448859
2,3,7,8-Tetra CDF ** pg <210@) - |[210 | 20 0.100 21.0 N/A 3448859
1,2,3,7,8-Penta CDF [ols] 55 23 |20 0.0300 1.65 N/A 3448859
2,3,4,7,8-Penta CDF pg 90 24 120 0.300 270 | NA 3448859
1,2,3,4,7,8-Hexa CDF pg - 82 19 {20 |~ 0.100 8.20 N/A 3448859
1,2,3,6,7,8-Hexa CDF pg - 83 18 |20 0.100 8.30 N/A 13448859
2,3,4,6,7,8-Hexa CDF pg 57 24 120 0.100 5.70 N/A 3448859
1,2,3,7,8,9-Hexa CDF pg 17 21120 0.100 1.70 N/A 3448859
1,2,3,4,6,7,8-Hepta CDF Pg t 217 . |21 |20 0.0100 217 N/A 3448859
1,2,3,4,7,8,9-Hepta CDF pg 65 27 120 0.0100 0.650 N/A  |3448859
1,2,3,4,6,7.8,9-Octa CDF pg 106 3.6 |200 0.000300 0.0318 N/A  |3448859
Total Tetra CDF pg 1110 34 |20 N/A N/A N/A 3448859
Total Penta CDF ‘pg 753 24 {20 N/A NA | NA 3443859
Total Hexa CDF ) P9 890 |20 |20 . N/A N/A N/A 3448859
Total Hepta CDF‘ . " pg 509 24 |20 N/A NA | NA - 3448859
N/A = Not Apphcable
RDL = Reportable Detection Limit
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p- Furan
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.
WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and
Dioxin-like Compounds

’ (1) EMPC/ Ratio - Isotopic ratio adjusted to meel theoretical

(2) EMPC/Merged Peak
(3) RT > 3 seconds - PCDD/DF analysis - Peak detected exceeds expected retention time (from mternal standard) by
greater than 3 seconds.

’ .
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Maxxam Job # B3K3387
Report Date: 2013/12/16

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

O'Brien & Gere Engineers Inc -
Client Project #: 51076
Site Location;: GENERAL DYNAMICS - CARTHAGE MO

Sugeute Trreogh Sclanco

{Maxxam ID UAT7866 I
Sampling Date 2013/11/20 TOXIC EQUIVALENCY #of |, ’
Units RU(;IO.30-11VI_23 JEDL [RDL |TEF (2005 WHO EQ DL) Isomers RQC Batch
Confirmation 2,3,7,8-Tetra CDF ** | pg 38 15 |20 0.100 3.80 N/A 3451957
TOTAL TOXIC EQUIVALENCY pg N/A N/A [N/A N/A 814 N/A N/A -
Sufrogate Recovery (%) ) ‘
Confirmation C13-2378 TetraCDF | % 57 N/A |N/A N/A N/A - NIA 3451957
C13-1234678 HeptaCDD * % 117 N/A {N/A . N/A N/A N/A | 3448859
C13-1234678 HeptaCDF % 71 N/A |N/A N/A N/A N/A 13448859
C13-123478 HexaCDD % 100 N/A [N/A N/A N/A N/A 13448859
C13-123478 HexaCDF % 103 N/A |N/A N/A NA N/A 3448859
C13-1234789 HeptaCDF % 100 N/A [N/A N/A N/A N/A 3448859
C13-123678 HexaCDD % 78 N/A [N/A N/A N/A N/A  |3448859
C13-123678 HexaCDF % 72 N/A [N/A N/A N/A N/A - 13448859
C13-12378 PentaCDD % 72 N/A |N/A NIA N/A N/A  [3448859
C13-12378 PentaCDF % 89 N/A |N/A N/A N/A N/A . | 3448859
C13-123789 HexaCDF % 98 N/A IN/A N/A N/A N/A 3448859
C13-23478 PentaCDF %. 97 N/A [N/A N/A N/A .| N/A 3448859
C13-2378 TetraCDD % 58 N/A |IN/A. N/A N/A N/A 3448859
C13-2378 TetraCDF % . 55 N/A |N/A N/A N/A N/A 13448859
C13-Octachiorodibenzo-p-Dioxin % 66 N/A [N/A N/A 5 NIA N/A 3448859
C137-2378 TetraCDD % 108 N/A IN/A N/A N/A N/A 3448859

N/A = Not Applicable

RDL = Reportable Detection Limit
EDL = Estimated Detection Limit

QC Batch = Quality Control Batch

Dioxin-like Compounds

* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan
[TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for D|0X|ns and

. Musxn Anvy1ics Imernationat Gorporalion 04 MIxxam ANByts
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. : O'Brien & Gere Engineers Inc
Maxxam Job #: B3K3387 Client Project #: 51076 ' K :
Report Date: 2013/12/16 - , o Site Location: GENERAL DYNAMICS CARTHAGE, MO -

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

Niaxxam 1D ___UA7867 1
Sampling Date ) 2013/11/21 TOXIC EQUIVALENCY # of
) 00:01 . .
Units RUN 4-M23 EDL_{RDL_[TEF (2005 WHO) IIEQQDLi jsomers_QC Batch
2,3,7,8-TetraCDD * pg 8 (1) 2.1 120 1.00 8.00 N/A 3448859
) 1,2,3,7,8-Penta CDD pg 14 22 |20 1.00 14.0 N/A 3448859
1,2,3,4,7,8-Hexa CDD pg 7 121 |20 0.100 0.700 N/A 3448859
1,2,3,6,7,8-Hexa CDD P9 11 122 |20 0.100 - 1.10 N/A 3448859
1,2,3,7,8,9-Hexa CDD pg 170 20 {20 0.100 1.70 N/A 3448859
1,2,3,4,6,7,8-Hepta CDD pg 38 2.1 |20 0.0100 - | 0.380 N/A 3448859
1,2,3,4,6,7,8,9-Octa CDD Pg 62 4.2 |200 0.000300 0.0186 N/A 3448859
Total Tetra CDD - - P9 49 21 |20 < N/A N/A N/A 3448859
otal Penta CDD Pg 137 22 120 N/A N/A N/A 3448859
Total Hexa CDD pg 134 21 120 N/A N/A N/A 3448859
Total Hepta CDD . pg 75 21 |20 N/A - N/A N/A 3448859
. ‘ 2,3,7,8-Tetra CDF ** pg 178 20 |20 0.100 17.8 N/A 3448859
1,2,3,7,8-Penta CDOF | pg 70 " 124 120 0.0300 210 N/A 3448859
2,3,4,7,8-Penta CDF pg <100 @) 100 | 20 ©0.300 30.0 N/A 3448859
1,2,3,4,7,8-Hexa CDF . Pg 178 @) 21 |20 0.100 17.8 N/A  [3448859 .
1,2,3,6,7,8-Hexa CDF pg 107 © 2.0 |20 0.100 10.7 N/A 3448859
2,3,4,6,7,8-Hexa CDF pg 81 23 |20 0.100 8.10 N/A . |3448859
1,2,3,7,8,9-Hexa CDF pg 23 23 |20 0.100 2.30 N/A 3448859
1,2,3,4,6,7,8-Hepta CDF pg 246 (1) 1.9 {20 0.0100 -1 2.46 N/A 3448859
1,2,3,4,7,8,9-Hepta CDF [o%s] 82 25 |20 0.0100 0.820 N/A 3448859
1,2,3,4,6,7,8,9-Octa CDF Pg 109 4.1 |200 0.000300" 0.0327 N/A 3448859
Total Tetra CDF pg 836 20 |20 N/A N/A N/A 3448859
Total Penta CDF [o1s] 549 22 |20 N/A N/A N/A 3448859
Total Hexa CDF pg 997 22 |20 N/A N/A - N/A 3448859
Total Hepta CDF pg 580 22 120 N/A N/A N/A 3448859
N/A = Not Applicable ’
RDL = Reportable Detection L|m|t
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.
WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equwalency Factors for Dioxins and
Dioxin-like Compounds
(1) EMPC/ Ratio - Isotopic ratio adjusted to meet theoretical
(2) EMPC/Merged Peak
(3) EMPC/DPE - Diphenylether interference present caused dlbenzofuran detected to become a "non-detect” with an
elevated detection limit.
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' ’ O'Brien & Gere Engineers Inc ’ :

‘Maxxam Job #: B3K3387 , Client Project #: 51076
Report Date: 2013/12/16 o Site Location: GENERAL DYNAMICS - CARTHAGE, MO . _

EPA M23 DIOXINS AND FURANS ’(STACK SAMPLING TRAIN)

Maxxam ID - UA7867 ] 1
Sampling Date 2013/11/21 . " TOXIC EQUIVALENCY # of +
00:01 -
Units | __RUN 4-M23 EDL [RDL [TEF (2005 WHO) lTEQ(DL) somers QC Batch
Confirmation 2,3,7,8-Tetra CDF ** | pg 42 15 {20 0.100 4.20 N/A  [3451957
TOTAL TOXIC EQUIVALENCY pg N/A N/A |N/A N/A 104 N/A " N/A
Surrogate Recovery (%) ‘ . . '
Confirmation C13-2378 TetraCDF | % 53 - N/A {N/A N/A - N/A N/A 3451957
C13-1234678 HeptaCDD * % 115 N/A [NA| - NA N/A | NA 3448859
C13-1234678 HeptaCDF % |- 75 - [NA [NA N/A N/A N/A 3448859
C13-123478 HexaCDD % 101 - N/A |N/A N/A N/A N/A 3448859
C13-123478 HexaCDF % 104 N/A |N/A N N/A N/A . | 3448859
C13-1234789 HeptaCDF % 115 _|N/ACINIA ~ N/A NA T NA 3448859
C13-123678 HexaCDD % | 101 N/A [N/A NA | NA | NA [3448859 .
C13-123678 HexaCDF 1% 82 N/A IN/A N/A N/A N/A 13448859
C13-12378 PentaCDD % | 98 . |NA |NA N/A N/A N/A  |3448859
C13-12378 PentaCDF % 123 N/A |N/A N/A ’ N/A N/A . | 3448859
~ |c13-123789 HexaCDF % 116 - N/A {N/A © N/A NA | N/A 3448859
C13-23478 PentaCDF % 95 N/A IN/A " N/A N/A N/A 3448859
C13-2378 TetraCDD % 78 N/A |IN/A . N/A N/A N/A - |3448859
C13-2378 TetraCDF % 69 . N/A IN/A ' N/A N/A N/A . 13448859
C13-Octachlorodibenzo-p-Dioxin % 70 N/A IN/A | NA N/A N/A  |3448859
Cl37-2378 TetraCDD % 110 N/A [N/A N/A N/A N/A - 13448859
N/A = Not Applicable . BN , . . '
RDL = Reportable Detection Limit ot o
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
- * CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro leenzo -p-Furan . :
: ‘[TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, - ' -
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.
WHO(2005): The 2005 World Health Organization, Human and Mammallan Toxic Equivalency Factors for Dioxins and
Dioxin-like Compounds
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O'Brien & Gere Engineers Inc o
Maxxam Job #: B3K3387 - Client Project #: 51076 T
Report Date: 2013/12/16 " Site Location: GENERAL DYNAMICS - CARTHAGE, MO

x

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

Maxxam ID UA9381

Sampling Date | 2013/11/21 TOXIC EQUIVAI|.ENCY # of
Units R%O;I\TB i EDL _|RDL [TEF (2005 WHO) [TEQ(DL) |somers_laC Batch |
2,3,7,8-Tetra CDD * pg <2.1 21 |20 1.00 210 | N/A |3448859
1,2,3,7,8-Penta CDD - pg <2.0 20 |20 1.00 - 2.00 N/A | 3448859
1,2,3,4,7,8-Hexa CDD pg ¥ <21 21 120 0.100 0.210 N/A - (3448859
1,2,3,6,7,\8-Héxa CDD Pg <2.2 22 120 0.100° |} 0.220 N/A  |3448859
1,2,3,7,8,9-Hexa CDD pg <1.9 1.9 |20 0.100 0.190 N/A 3448859
1,2,3,4,6,7,8-Hepta CDD pg 4(1) 20 |20 0.0100 0.0400 | N/A  [3448859
1,2,3,4,6,7,8,9-Octa CDD pg 62 - 4.1 |200 0.000300 0.0186 N/A  |3448859
[Total Tetra CDD Pg <21 -« “|21 |20 N/A N/A N/A 13448859
Total Penta CDD ) P9 <20 20 120 N/A N/A N/A "~ |3448859
s Tota! Hexa CDD pg <21 j21 |20 N/A »N/A N/A 3448859
Total Hepta CDD pg 7 " |20 |20 N/A N/A N/A  |3448859
2,3,7,8-Tetra CDF ** Pg <2.2 - |22°|20 0.100 0.220 N/A  |3448859
1,2,3,7,8-Penta CDF Pg <21 21 |20 0.0300 0.0630 N/A  |3448859
2,3,4,7,8-Penta CDF P9 <21 - 21 120 0.300 | 0630 N/A  |3448859 .
1,2,3,4,7,8-Hexa CDF pg <20 20 |20 0.100 0.200 N/A 13448859 ‘
1,2,3,6,7,8-Hexa CDF rg <1.9 19 (20 0.100 0.190 N/A  |3448859 .
2,3,4,6,7,8-Hexa CDF pg | <2.1 121 |20 0.100 0.210 N/A  |3448859
1,2,3,7,8,9-Hexa CDF pg’ <22 |22 |20 0.100 0.220 N/A 13448859
1,2,3,4,6,7,8-Hepta CDF pg 3(N. 1.9 |20 0.0100 - 0.0300 N/A 13448859 =
1,2,3,4,7,8,9-Hepta CDF Pg <24 24 |20 0.0100 0.0240 N/A  |3448859 ‘
1,2,3,4,6,7,8,9-Octa CDF Pg 7 4.1 |200 0.000300 0.00210 N/A | 3448859
Total Tetra CDF Pg <2.2 22 |20 N/A . | N/A N/A  |3448859
Total Penta CDF pg - <21 - 21 120 N/A N/A N/A 13448859
otal Hexa CDF pg <2.0 20 {20 N/A N/A N/A 3448859
Total Hepta CDF pg 6 21 |20 N/A < N/A N/A | 3448859
TOTAL TOXIC EQUIVALENCY Pg N/A N/A |N/A N/A 6.57 N/A N/A " ,
Surrogate Recovery (%) .
C13-1234678 HeptaCDD % 114 N/A |N/A N/A N/A N/A  [3448859
N/A = Not Applicable )
RDL = Reportable Detection Limit N
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch .
* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan « !
- |TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
) The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested. -
WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and
Dioxin-like Compounds
(1) EMPC /Ratio - Isotopic ratio adjusted to meet theoretical
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’ . O'Brien & Gere Engineers Inc
Maxxam Job #: B3K3387 Client Project #: 51076 .
" Report Date: 2013/12/16 . Site Location: GENERAL DYNAMICS - CARTHAGE, MO

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

- [Maxxam D UA9381

, 1
Sampling Date . 2013/11/21 TOXIC EQUIVALENCY # of
. 00:01
Units | RB-M23 JEDL _IRDL_|TEF (2005 WHO) [TEQ(DL) Jsomers QC Batch

C13-1234678 HeptaCDF ** % .~ 78 N/A -|N/A N/A N/A N/A 13448859
C13-123478 HexaCDD * » - % 103 N/A |N/A N/A N/A N/A  |3448859
C13-123478 HexaCDF - % 113 N/A |N/A NA N/A N/A 3448859

" |c13-1234789 HeptaCDF % 118 N/A [N/A N/A N/A N/A 13448859
C13-123678 HexaCDD % 100 N/A [N/A “N/A N/A N/A | 3448859
C13-123678 HexaCDF . % 78 N/A |N/A N/A N/A N/A  ]3448859
C13-12378 PentaCDD =~ % .. 114 N/A IN/A | N/A. ~N/A N/A 13448859
C13-12378 PentaCDF - . % | 127 N/A |N/A N/A N/A N/A 13448859
C13-123789 HexaCDF - % 125  IN/A [NIA N/A N/A N/A  |3448859
C13-23478 PentaCDF | % 104 7 IN/A [N/A N/A N/A N/A  |3448859
C13-2378 TetraCDD % 84 N/A |N/A N/A N/A N/A 13448859
C13-2378 TetraCDF % 82 N/A |N/A N/A N/A N/A  |3448859
C13-Octachlorodibenzo-p-Dioxin | % . 70 N/A [N/A ONIAC N/A N/A 3448859
CI37-2378 TetraCDD | % - 108 N/A IN/A N/A N/A N/A 13448859 | - -~

s N/A = Not Applicable :
. RDL = Reportable Detection Limit
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
, - {* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan
‘ [TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
: The Total Toxic Equivalency (TEQ) value reported is the sum.of Toxic Equivalent Quotients for the congeners tested.

WHO(2005): The 2005 World Heaith Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and
Dioxin-like Compounds

. -
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: ’ O'B'rien & Gere Engineeré Inc k ; -

Maxxam Job #: B3K3387 . ~Client Project #: 51076 ] ' :
Report Date: 2013/12/16 ‘ ‘ Site Location: GENERAL DYNAMICS - CARTHAGE, MO * : )

. ' Test Summary -

Maxxam ID UA7865 . N ' Collected 2013/11/20

Sample ID RUN 2-M23 o o : ) Shipped
Matrix Stack Sampling Train - , Received 2013/11/24
Test Destﬂ)tionv ) ~_Instrumentation Batch Extracted Analyzed Analyst
, 2,3,7,8-TCDF Confirmation (M23) HRMS/MS 3451957 N/A 2013/12/09 Vica Cloranlc
Dioxins/Furans in Air (Method 23) HRMS/MS 3448859 2013/12/03 2013/12/07 ___Owen Cosby
Maxxam ID UA7866 . Collected 2013/11/20
_ Sample ID RUN 3-M23 ' - , ‘Shipped
o Matrix Stack Sampling Train : - Received 2013/11/24
Test Description Instrumentation Batch Extracted Analyzed Analyst
2,3,7,8-TCDF Confirmation (M23) HRMS/MS < 3451957 N/A 2013/12/11 " Vica Cioranic
Dioxins/Furans in Air (Method 23) HRMS/MS 3448859 “ 2013/12/03 2013/12/09 Owen Cosby
Maxxam ID UA7867  _ ] , “ ' , Collected 2013/11/21
Sample ID RUN 4-M23 Shipped
Matrix Stack Sampling Train Received 2013/11/24
" Test Description - Instrumentation Batch Extracted Analyzed Analyst _
2,3,7,8-TCDF Confirmation (M23) HRMS/MS 3451957 - N/A 2013/12/09 Vica Cioranic
Dioxins/Furans in Air (Method 23) HRMS/MS 3448859 2013/12/03 2013/12/07 QOwen Cosby
Maxxam ID UA9381 ) - K - Collected 2013/11/21 ‘ »
Sample ID RB-M23 ¢ Shipped
Matrix Stack Sampling Train : : : " Received 2013/11/24 -
Test Description ' Instrumentation Batch Extracted Analyzed .Analyst - -
[Dioxins/Furans in Air (Method 23) HRMS/MS N 3448859 -+ 2013/12/03 - 2013/12/07 Owen Cosby ]
he %
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M a é(a m , v : _ ' Succees Through Sclunce;n

O'Brien & Gere Engineers Inc

Maxxam Job #: B3K3387 Client Project #: 51076 -
Report Date: 2013/12/16 ’ : Site Location: GENERAL DYNAMICS - CARTHAGE MO
GENERAL COMMENTS

Results relate only to the items tested.

‘ | | ‘
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Succete Through Sclanees

O'Brien & Gere Engineers Inc

Attention: Jeff Gorman

Client Project #: 51076

P.O. #: ' .

Site Location: - GENERAL DYNAMICS - CARTHAGE, MO

Quality Assurance Report
Maxxam Job Number: GB3K3387

Date

QA/QC
Batch . " Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value %Recovery Units QC Limits
3448859 OBC Spiked Blank C13-1234678 HeptaCDD 2013/12/06 149(f) %. . 25-130
: Spiked Blank DUP C13-1234678 HeptaCDD 2013/12/06 120 % 25-130
Spiked Blank C13-1234678 HeptaCDF 2013/12/06 111 % 25-130
Spiked Blank DUP C13-1234678 HeptaCDF 2013/12/06 79 % 25-130
~ Spiked Blank C13-123678 HexaCDD 2013/12/06 B 103 % 40- 130
Spiked Blank DUP C13-123678 HexaCDD 2013/12/06 99 % 40-130
Spiked Blank C13-123678 HexaCDF 2013/12/06 9 - % 40-130
Spiked Blank DUP C13-123678 HexaCDF 2013/12/06 79 . % 40-130
Spiked Blank C13-12378 PentaCDD 2013/12/06 91 % 40 - 130
Spiked Blank DUP C13-12378 PentaCDD 2013/12/06 111 % 40-130
Spiked Blank . C13-12378 PentaCDF 2013/12/06 118 % 40-130
Spiked Blank DUP C13-12378 PentaCDF 2013/12/06 124 % 40-130
Spiked Blank C13-123789 HexaCDF 2013/12/06 105 % 40 - 130
Spiked Blank DUP C13-123789 HexaCDF 2013/12/06 107 % © . 40-130
Spiked Blank C13-2378 TetraCDD 2013/12/06 71 % 40 - 130
Spiked Blank DUP C13-2378 TetraCDD 2013/12/06 67 . % 40-130
Spiked Blank C13-2378 TetraCDF 2013/12/06 70 % 40-130
Spiked Blank DUP C13-2378 TetraCDF 2013/12/06 66 % 40-130
Spiked Blank C13-Octachlorodibenzo-p-Dioxin 2013/12/06 83 % 25-130
Spiked Blank DUP C13-Octachlorodibenzo-p-Dioxin 2013/12/06 76 % 25-130
Spiked Blank 2,3,7,8-Tetra CDD 2013/12/06 108 % 80 - 140
Spiked Blank DUP 2,3,7,8-Tetra CDD 2013/12/06 110 % 80 - 14
RPD 2,3,7,8-Tetra CDD 2013/12/06 1.8 % ,
Spiked Blank 1,2,3,7,8-Penta CDD 2013/12/06 108 % 80 - 14
Spiked Blank DUP 1,2,3,7,8-Penta CDD 2013/12/06 . 106 % 80- 140
RPD 1,2,3,7,8-Penta CDD 2013/12/06 1.9 % 20
Spiked Blank 1,2,3,4,7,8-Hexa CDD 2013/12/06 111 % 80-140
Spiked Blank DUP 1,2,3,4,7,8-Hexa CDD 2013/12/06 112 % 80 - 140
RPD - 1,2,3,4,7,8-Hexa CDD 2013/12/06 0.9 % 20
Spiked Blank 1,2,3,6,7,8-Hexa CDD 2013/12/06 103 % 80 - 140
Spiked Blank DUP 1,2,3,6,7,8-Hexa CDD 2013/12/06 ) - 105 % 80-140
RPD 1,2,3,6,7,8-Hexa CDD 2013/12/06 1.9 % 20
Spiked Blank - 1,2,3,7,8,9-Hexa CDD . 2013/12/06 110 % 80 - 140
Spiked Blank DUP 1,2,3,7,8,9-Hexa CDD 2013/12/06 112. % 80 - 140
RPD 1,2,3,7,8,9-Hexa CDD 2013/12/06 1.8 % 20
Spiked Blank 1,2,3,4,6,7,8-Hepta CDD 2013/12/06 97 % 80 - 140
Spiked Blank DUP 1,2,3,4,6,7,8-Hepta CDD 2013/12/06 131 % 80 - 140
RPD 1,2,3,4,6,7,8-Hepta CDD 2013/12/06 NC % 20
Spiked Blank 1,2,3,4,6,7,8,9-Octa CDD 2013/12/06 108 -% 80 - 140
Spiked Blank DUP 1,2,3,4,6,7,8,9-Octa CDD 2013/12/06 110 % 80 - 140
RPD 1,2,3,4,6,7,8,9-Octa CDD 2013/12/06 NC % 20
Spiked Blank 2,3,7,8-Tetra CDF 2013/12/06 95 % 80- 140
Spiked Blank DUP 2,3,7,8-Tetra CDF 2013/12/06 105 % 80 - 140
RPD 2,3,7,8-Tetra CDF 2013/12/06 NC % . 20
Spiked Blank 1,2,3,7,8-Penta CDF 2013/12/06 108 % 80 - 140
Spiked Blank DUP 1,2,3,7,8-Penta CDF 2013/12/06 109 % 80 - 140
RPD 1,2,3,7,8-Penta CDF 2013/12/06 0.9 % 20
Spiked Blank 2,3,4,7,8-Penta CDF 2013/12/06 112 % 80 - 140
Spiked Blank DUP 2,3,4,7,8-Penta CDF 2013/12/06 118 % 80 - 140
RPD 2,3,4,7,8-Penta CDF . 2013/12/06 5.2 % 20
Spiked Blank . 1,2,3,4,7,8-Hexa CDF 2013/12/06 111 % 80 - 140
Spiked Blank DUP 1,2,3,4,7,8-Hexa CDF 2013/12/06 118 % 80 - 140
RPD 1,2,3,4,7,8-Hexa CDF 2013/12/06 6.1 ’ % 20
Spiked Blank 1,2,3,6,7,8-Hexa CDF 2013/12/06 101 % 80 - 140
' Spiked Blank DUP 1,2,3,6,7,8-Hexa CDF 2013/12/06 110 % 80 - 14,
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~ O'Brien & Gere Engmeers Inc ' : :
) ’ ) Attention: Jeff Gorman -« .
‘ ’ " Client Project #: 51076 :
P.O. #: . T
Site Location: GENERAL DYNAMICS - CARTHAGE, MO

Quality Assurance Report (Continued)
Maxxam Job Number: GB3K3387 '

QA/QC ) ) Date
Batch . . » Analyzed c
Num Init __QC Type Parameter - ) : _yyyy/mm/dd Value _%Recovery Units QC Limits
3448859 OBC RPD 1,2,3,6,7,8-Hexa COF c- 2013/12/06 . 85 % 20
Spiked Blank 2,3,4,6,7,8-Hexa CDF . . 2013/12/06 : 105 % 80- 140
Spiked Blank DUP 2:3,4,6,7,8-Hexa CDF 2013/12/06 129 % - . 80-140
RPD 2,3,4,6,7,8-Hexa CDF 2013/12/06 20.5Q) % 20
Spiked Blank 1,2,3,7,8,9-Hexa CDF 2013/12/06 . 122 % 80 - 140
. Spiked Blank DUP 1,2,3,7,8,9-Hexa CDF » 2013/12/06 ’ : 138 % 80 - 140
* RPD 1,2,3,7,8,9-Hexa CDOF : = . ) 2013/12/06 + 123 . % © 20|,
Spiked Blank 1,2,3,4,6,7,8-Hepta CDF . 2013/12/06 . 95 % 80 - 140
Spiked Blank DUP 1,2,3,4,6,7,8-Hepta CDF 2013/12/06 i 108 % 80- 140
RPD 1,2,3,4,6,7,8-Hepta CDF © 2013/12/06 NC % 20
Spiked Blank 1,2,3,4,7,8,9-Hepta CDF : 2013/12/06 94 % 80-140 |
Spiked Blank DUP 1,2,3,4,7,8,9-Hepta CDF | ’ 2013/12/06 126 % 80-140 |
RPD 1,2,3,4,7,8,9-Hepta CDF 2013/12/06 NC % 20
Spiked Blank 1,2,3,4,6,7,8,9-Octa CDF 2013/12/06 : 103 % 80 - 140
Spiked Blank DUP 1,2,3,4,6,7,8,9-Octa CDF 2013/12/06 ) 107 % 80-140
RPD 1,2,3,4,6,7,8,9-Octa CDF 2013/12/06 NC % 20
Method Blank C13-1234678 HeptaCDD . 2013/12/07 ] 128 % 25-130
C13-1234678 HeptaCDF 2013/12/07 ‘ 106 % 25-130
C13-123678 HexaCDD . : 2013/12/07 112 % 40-130
. C13-123678 HexaCDF . 2013/12/07 105 % 40-130
C13-12378 PentaCDD 2013/12/07 . 106 % 40-130
C13-12378 PentaCDF 2013/12/07 116 % 40 -130
‘ C13-123789 HexaCDF 2013/12/07 119 % . 40-130
C13-2378 TetraCDD i 2013/12/07 61 % 40-130
C13-2378 TetraCDF 2013/12/07 61 % 40-130
C13-Octachlorodibenzo-p-Dioxin 2013/12/07 : : 87 % - 25.-130
2,3,7,8-Tetra CDD 2013/12/07 <2.1, EDL=2.1 Pg
1,2,3,7,8-Penta CDD . 2013/12/07 <2.2, EDL=2.2 pg
1,2,3,4,7,8-Hexa CDD 2013/12/07 .. <2.2,EDL=22 pg
1,2,3,6,7,8-Hexa CDD 2013/12/07 <2.3, EDL=2.3 "pg
1,2,3,7,8,9-Hexa CDD 2013/12/07 <2.0, EDL=2.0 pg
1,2,3,4,6,7,8-Hepta CDD 2013/12/07 . 2,EDL=1.9 pg
1,2,3,4,6,7,8,9-Octa CDD -+ 2013/12/07 8, EDL=4.2 pg
‘Total Tetra CDD 2013/12/07 <2.1, EDL=2.1 pg
Total Penta CDD 2013/12/07 <2.2, EDL=2.2 [os]
Total Hexa CDD 2013/12/07 <2.2, EDL=2.2 pg
Total Hepta CDD 2013/12/07 - 2, EDL=1.9 pg
2,3,7,8-Tetra CDF ) 2013/12/07 <2.1, EDL=2.1 pg
1,2,3,7,8-Penta CDF . 2013/12/07 <2.0, EDL=2.0 pg
2,3,4,7,8-Penta CDF 2013/12/07 . <2.1, EDL=2.1 pg
1,2,3,4,7,8-Hexa CDF T 2013/12/07 T <20, EDL=2.0 Pg
1,2,3,6,7,8-Hexa CDF 2013/12/07 <1.8, EDL=1.8 pg
2,3,4,6,7,8-Hexa CDF ’ 2013/12/07 <2.1, EDL=2.1 pg
1,2,3,7,8,9-Hexa CDF ) 2013/12/07 . <2.1, EDL=2.1 pg
1,2,3,4,6,7,8-Hepta CDF - 2013/12/07 <1.8, EDL=1.8 pg
. 1,2,3,4,7,8,9-Hepta CDF . 2013/12/07 <2.3, EDL=2.3 pg
1,2,3,4,6,7,8,9-Octa CDF 2013/12/07 <4.1, EDL=4.1 pg
Total Tetra CDF - 2013/12/07 <68, EDL=68 (3) pg
Total Penta CDF . . 2013/12/07 <2.1, EDL=2.1 Pg
Total Hexa CDF ’ 2013/12/07 <2.0, EDL=2.0 pg
Total Hepta CDF . 2013/12/07 + . <2.0, EDL=2.0 pg
3451957 VCI  Method Blank Confirmation C13-2378 TetraCDF ©2013/12/09 ) r - 45 % 40-135
Confirmation 2,3,7,8-Tetra CDF 2013/12/09 . <19, EDL=19 pg - :
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement
' Spiked Biank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
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O'Brien & Gere Engineers Inc ..
. Attention: Jeff Gorman
Client Project #: 51076 ’
P.O. # .
. s Site Location: GENERAL DYNAMICS - CARTHAGE, MO

~Quality Assurance Report (Continued)
Maxxam Job Number: GB3K3387

v
n
A

accuracy. . : .

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.

(1) Recovery above method criteria -40% - 130%

No impact on data - )
(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability. criteria.
(3) EMPC/NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit.
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‘ . Validation Signature Page

Maxxam Job #: B3K3387

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). -

Owen Cosby, BSc.C.C’hem, Supervisor, HRMS Services

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

‘ '
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APPENDIX F

CMS Performance
Evaluation Documentation
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